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How To Use This Soil Survey 


General Soil Map 


The general soil map, which is the color map preceding the detailed soil maps, shows the survey area 
divided into groups of associated soils called general soil map units. This map is useful in planning the 
use and management of large areas. 


To find information about your area of interest, locate that area on the map, identify the name of the 
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units 
for a general description of the soils in your area. 

Detailed Soil Maps 


The detailed soil maps follow the general soil map. These maps can 
be useful in planning the use and management of small areas. 
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The Summary of Tables shows which table has data on a specific land use for each detailed soil map 
unit. See Contents for sections of this publication that may address your specific needs. 
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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other Federal 
agencies, State agencies including the Agricultural Experiment Stations, and 
local agencies. The Natural Resources Conservation Service (formerly the Soil 
Conservation Service) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1991. Soil names and 
descriptions were approved in 1992. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1991. This survey was 
made cooperatively by the Natural Resources Conservation Service and the 
Minnesota Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Mahnomen County Soil and Water Conservation District. The 
survey was partially funded by the Legislative Commission for Minnesota 
Resources and by Mahnomen County. Other assistance was provided by the 
Agricultural Extension Service, the Minnesota Department of Natural Resources, 
and the Board of Soil and Water Resources. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

All programs and services of the Natural Resources Conservation Service are 
offered on a nondiscriminatory basis, without regard to race, color, national 
origin, religion, sex, age, marital status, or handicap. 


Cover: Windrows of small grain in an area of the Barnes-Langhei association. Most areas of 
this association aré used as cropland. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Mahnomen County. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations and hazards inherent 
in the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management 
needed for maximum food and fiber production. Planners, community officials, 
engineers, developers, builders, and home buyers can use the survey to plan 
land use, select sites for construction, and identify special practices needed to 
ensure proper performance. Conservationists, teachers, students, and specialists 
in recreation, wildlife management, waste disposal, and pollution control can use 
the survey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. Clayey 
or wet soils are poorly suited to use as septic tank absorption fields. A high 
water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in this 
soil survey. Broad areas of soils are shown on the general soil map. The location 
of each soil is shown on the detailed soil maps. Each soil in the survey area is 
described. Information on specific uses is given for each soil. Help in using this 
publication and additional information are available at the local office of the 
Natural Resources Conservation Service or the Cooperative Extension Service. 


William Hunt 
State Conservationist 
Natural Resources Conservation Service 
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MAHNOMEN COUNTY is in the northwestern part of 
Minnesota (fig. 1). It has a total area of 373,300 acres, 
or 583 square miles. Of this total, 15,500 acres, or 4 
percent, is water. The city of Mahnomen is the county 
seat. 

About two-thirds of the county is farmland, and most 
of the remaining land is woodland. Barley and wheat 
are the main crops. Corn, soybeans, and hay are also 
grown. Dairy cattle, beef cattle, and hogs are the main 
livestock raised in the county. 

The original vegetation in the western part of the 
county was primarily tall grass prairie. Mixed hardwoods 
and some conifers are in the eastern part of the county. 

Most of the soils in Mahnomen County formed in 
glacial till, but there are some areas of glacial outwash. 
Much of the western part of the county is nearly level to 
rolling. The landscape is gently undulating and hilly in 
the eastern part of the county. 


General Nature of the County 


This section provides general information about 
Mahnomen County. It describes history and settlement; 
climate; transportation facilities and markets; natural 
resources; agriculture; and physiography, relief, and 
drainage. 


History and Settlement 


The survey area was originally inhabited by the 
Ojibway Indians. In 1887, the White Earth Indian 


Figure 1.—Location of Mahnomen County in Minnesota. 


Reservation, which included ail of Mahnomen County, 
was established. Also during the 1800's, one of the Red 


River oxcart trails, known as the Woods Trail, passed 
through the southwest corner of the survey area. The 
trail crossed the Wild Rice River about 4 miles west of 
the city of Mahnomen. 

The Soo Line completed a railroad through the area 
in 1904. The towns of Mahnomen, Waubun, and Bejou 
were developed because of their access to the railroad. 
The city of Mahnomen was established in April 1905, 
and Mahnomen County was established in December 
1906. “Маһпотеп” is the Ojibway word for wild rice. 

Mahnomen County was previously the eastern part of 
Norman County. The passage by Congress of the 
Clapp Act in 1906 allowed reservation land to be sold to 
non-Indians. The passage of this act resulted in a land 
boom, and settlement was rapid. In 1910, the 
population of Mahnomen County was 3,249; in 1940, it 
was 8,054. By 1980, the population of the county had 
declined to 5,535 (Andriot, 1983). 


Climate 


Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Mahnomen in the 
period 1961 to 1990. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 

in winter, the average temperature is 8 degrees F 
and the average daily minimum temperature is -2 
degrees. The lowest temperature on record, which 
occurred at Mahnomen on January 16, 1977, is -44 
degrees. In summer, the average temperature is 67 
degrees and the average daily maximum temperature is 
79 degrees. The highest recorded temperature, which 
occurred at Mahnomen on August 19, 1976, is 103 
degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units.” During the month, growing 
degree days accumulate by the amount that the 
average temperature each day exceeds a base 
temperature (40 degrees F). The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

The total annual precipitation is 23.31 inches. Of this, 
about 16.85 inches, or 72 percent, usually falls in April 
through September. The growing season for most crops 
falls within this period. The heaviest 1-day rainfall on 
record was 4.5 inches at Mahnomen on May 29, 1949. 
Thunderstorms occur on about 32 days each year, and 
most occur in July. 

The average seasonal snowfall is 39.6 inches. The 
greatest snow depth at any one time during the period 
of record was 28 inches. On the average, 12 days of 
the year have at least 1 inch of snow on the ground. 
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The number of such days varies greatly from year to 
year. The heaviest 1-day snowfall on record was 16 
inches. 

The average relative humidity in midafternoon is 
about 62 percent. Humidity is higher at night, and the 
average at dawn is about 81 percent. The sun shines 
67 percent of the time possible in summer and 50 
percent in winter. The prevailing wind is from the south- 
southeast. Average windspeed is highest, 14 miles per 
hour, in April. 


Transportation Facilities and Markets 


The primary means of transportation in Mahnomen 
County is either by road or rail. The Soo Line transports 
grain from Mahnomen, Waubun, and Bejou. Most of the 
grain is sent to Minneapolis or Duluth for shipment to 
other regions. 

Much of the grain produced in the county is trucked 
to markets in Duluth and Minneapolis. Most livestock is 
transported by truck to markets in St. Paul or in Fargo, 
North Dakota. The milk produced in the county is 
trucked to Fargo. 

The road system in Mahnomen County is extensive. 
Some roads are paved, but many are gravel. The 
primary north-south route is U.S. Highway 59. State 
Highways 200 and 113 provide routes east and west. 
County Highway 1 runs east and west through the 
village of Bejou; County Highway 2 runs north and 
south near the center of the county; County Highway 3 
runs north and south through the village of Beaulieu; 
and County Highway 4 runs north and south through 
the villages of Naytahwaush and MahKonce. 

Mahnomen County has an airport for small planes 
south of the city of Mahnomen. 


Natural Resources 


Mahnomen County has a wide variety of natural 
resources. The survey area is in a transitional zone 
where the forest in the east gradually changes to the 
prairie in the western part of the county. This 
transitional feature allows for a rich diversity in plants 
and animals. Water also plays an important role in the 
county’s resource base. 

The eastern part of the county is characterized by 
hardwood forest. Oak, maple, basswood, aspen, and 
birch are the dominant tree species. In areas on the 
glacial outwash plain, conifers, such as red pine and 
jack pine, are the dominant species. The western part 
of the county still has some remaining tracts of prairie. 
These areas support numerous forbs and species of 
grasses, such as big bluestem, little bluestem, 
indiangrass, and cordgrass. The yearly dying and 
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decomposition of these tall grass prairies over a period 
of thousands of years contributed to the formation of 
the thick, dark, fertile soils in this part of the survey 
area. 

Water is an important natural resource in Mahnomen 
County. The lakes provide many recreational 
opportunities, such as fishing and boating. The rivers, 
lakes, and marshes also provide habitat for a wide 
variety of plants and animals. Abundant ground-water 
supplies provide good-quality water for domestic and 
commercial uses. 


Agriculture 


The major crops grown in Mahnomen County are 
barley and wheat. Corn, soybeans, and hay are also 
important. Between 1975 and 1987, the acreage used 
for barley more than doubled but the acreage used for 
wheat remained relatively stable. During the same 
period, the production of corn increased about 25 
percent and the production of soybeans more than 
doubled. The production of hay decreased by about 20 
percent (Minnesota Agricultural Statistics Service, 1975 
and 1989). 

Livestock production is also important in the county. 
Between 1975 and 1987, the production of dairy cows 
declined by about 30 percent and that of beef cattle 
declined by about 35 percent. The production of hogs 
increased by about 18 percent (Minnesota Agricultural 
Statistics Service, 1975 and 1989). 

In general, barley, wheat, and soybeans are the 
dominant crops in the western part of the county and 
corn, hay, and livestock are more important in the 
eastern part. 

The number of farms in the county is declining, but 
the average farm size has increased. About 65 percent 
of the county is farmland. 


Physiography, Relief, and Drainage 


The landscape of Mahnomen County is primarily the 
result of glacial activity. The county can be divided into 
four areas of glacial deposition (fig. 2). These are the 
Erskine ground moraine and the Big Stone stagnation 
moraine of the Des Moines lobe, the Itaska end 
moraine of the Wadena lobe, and the glacial outwash 
valley train (Hobbs and Goebel, 1982). The glacial till of 
the Des Moines and Wadena lobes is similar, except 
that the till of the Wadena lobe contains more sand and 
slightly less clay. Glacial outwash consists of sorted 
sands and gravels. 

The ground moraine of the Des Moines lobe in the 
western half of the county is a nearly level to gently 
undulating, complex area with many depressions and 


small convex rises. Some steeper slopes are near 
creeks or rivers. The stagnation moraine of the Des 
Moines lobe in eastern Mahnomen County is an upland 
area consisting of complex slopes and many 
depressions and natural draws. Slopes in this area 
range from gently undulating to steep. The end moraine 
of the Wadena lobe in the southeast corner of the 
county is an upland area characterized by complex, 
short slopes and closed depressions. Slopes range from 
undulating to steep. 

The major glacial outwash area runs from the 
northeast corner of the county toward the southwest, 
through the Twin Lakes and into Becker County. The 
relief is nearly level, and the landscape is characterized 
by some large marshes and deep lakes. 

The highest elevation in Mahnomen County, about 
1,795 feet above sea level, is near the southeast corner 
of the county. The lowest elevation, about 1,130 feet, is 
at the Wild Rice River on the western edge of the 
county. 

The Wild Rice River, which flows west into the Red 
River of the North, is the major river in Mahnomen 
County. The White Earth River, Marsh Creek, Spring 
Creek, and Twin Lakes Creek all drain into the Wild 
Rice River. An area near Sandhill Lake and the 
northwest corner of the county are drained by the 
Sandhill River, which also flows west into the Red River 
of the North. 

Mahnomen County has many lakes, bogs, and 
marshes, which receive much of the runoff from the 
surrounding landscape. The lakes, bogs, and marshes 
act as natural catch basins for flood control, but they 
are continually becoming shallower as they are filled 
with eroded sediment. This sedimentation of lakes and 
marshes contributes to increased flooding of creeks and 
rivers after periods of heavy rainfall. The installation of 
artificial drainage systems also contributes to this 
flooding. 


How This Survey Was Made 


This survey was made to provide information about 
the soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and 
management of the soils for specified uses. Soil 
scientists observed the steepness, length, and shape of 
slopes; the general pattern of drainage; the kinds of 
crops and native plants growing on the soils; and the 
kinds of bedrock. They dug many holes to study the soil 
profile, which is the sequence of natural layers, or 
horizons, in a soil. The profile extends from the surface 
down into the unconsolidated material in which the soil 
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Figure 2.—Glacial geomorphic map of Mahnomen County. 


formed. The unconsolidated material is devoid of roots 
and other living organisms and has not been changed 
by other biological activity. 

The soils in the survey area occur in an orderly 
pattern that is related to the geology, landforms, relief, 
climate, and natural vegetation of the area. Each kind of 
soil is associated with a particular kind of landscape or 
with a segment of the landscape. By observing the soils 
in the survey area and relating their position to specific 
segments of the landscape, a soil scientist develops a 
concept, or model, of how the soils were formed. Thus, 
during mapping, this model enables the soil scientist to 
predict with a considerable degree of accuracy the kind 
of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, 
soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 


soil profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, reaction, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
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horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpret the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior 
of the soils under different uses. Interpretations for all of 
the soils are field tested through observation of the soils 
in different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and some new interpretations are developed to meet 
local needs. Data are assembled from other sources, 
such as research information, production records, and 
field experience of specialists. For example, data on 
crop yields under defined levels of management are 
assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can 
predict with a fairly high degree of accuracy that a given 
soil will have a high water table within certain depths in 
most years, but they cannot assure that a high water 
table will always be at a specific level in the soil on а 
specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 

Some soil names and boundaries on the soil maps of 
this survey may not fully agree with those of the 
surveys of adjoining areas that were published at an 
earlier date. The differences are the result of changes 
and refinements in series concepts, variations in slope 
groupings, and the application of the latest soil 
classification system. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by two or three kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for 
the properties of the soils. On the landscape, however, 
the soils are natural objects. In common with other 
natural objects, they have a characteristic variability in 
their properties. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of soils of other taxonomic classes. 
Consequently, every map unit is made up of the soil or 
soils for which it is named and some soils that belong to 
other taxonomic classes. These latter soils are called 
inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called similar inclusions. They 
may or may not be mentioned in the map unit 
descriptions. Other inclusions, however, have properties 
and behavior divergent enough to affect use or require 
different management. These are contrasting inclusions. 
They generally occupy smail areas and cannot be 
shown separately on the soil maps because of the scale 
used in mapping. The inclusions of contrasting soils are 
mentioned in the map unit descriptions. A few 
inclusions may not have been observed and 
consequently are not mentioned in the descriptions, 
especially where the soil pattern was so complex that it 
was impractical to make enough observations to identify 
all of the kinds of soil on the landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soi! data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 
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General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another 
but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other 
characteristics that affect management. 


Soil Descriptions 


1. Hamerly-Vallers Association 


Moderately well drained, somewhat poorly drained and 
poorly drained, nearly level and gently sloping soils that 
formed in loamy glacial till on moraines 


Setting 


Landform and position on the landform: Slightly convex 
rises and broad flat areas on moraines (fig. 3) 
Slope range: 0 to 3 percent 


Composition 
Percent of survey area: 23 
Extent of components in the association: 
Hamerly soils—45 percent 
Vallers soils—40 percent 
Minor soils—15 percent 


Soil Properties and Qualities 


Hamerly 

Drainage class: Moderately well drained and somewhat 
poorly drained 

Parent material: Glacial till 


Surface texture: Clay loam 


Vallers 

Drainage class: Poorly drained 
Parent material: Glacial till 
Surface texture: Silty clay loam 


Minor Soils 


° The very poorly drained Hamre and Quam soils in 
depressions 

° The poorly drained Flom soils in swales 

* The well drained Barnes and Langhei soils on side 
slopes along drainageways 


Use and Management 


Major use: Cropland; about 95 percent of the 
association is used for cultivated crops, mostly 
barley and wheat. 

Major management factors: Hamerly—high pH, wind 
erosion; Vallers—seasonal high water table, high 
pH, wind erosion 


2. Barnes-Langhei Association 


Well drained, undulating to hilly soils that formed in 
loamy glacial till on moraines 


Setting 


Landform and position on the landform: Convex hilltops 
and side slopes on moraines (fig. 4) 
Slope range: 2 to 20 percent 
Composition 
Percent of survey area: 16 
Extent of components in the association: 
Barnes soils—45 percent 
Langhei soils—30 percent 
Minor soils—25 percent 


Soil Properties and Qualities 


Barnes 

Drainage class: Well drained 
Parent material: Glacial till 
Surface texture: Loam 


Langhei 
Drainage class: Well drained 
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Figure 3.—Typical pattern of soils and parent material in the Hamerly-Vallers association. 


Parent material: Glacial till 
Surface texture: Loam 


Minor Soils 


* The poorly drained Flom and Vallers soils in swales 
and broad flat areas 

* The moderately well drained Hamlet soils on slightly 
concave hilltops 

* The very poorly drained Quam and Hamre soils in 
depressions 

* The moderately well drained Darnen soils on foot 
slopes 


Use and Management 


Major use: Cropland; about 90 percent of the 
association is used for cultivated crops, mostly 
barley, wheat, and soybeans. 

Major management factors: Barnes—slope, water 


erosion; Langhei—slope, water erosion, organic 
matter content, high pH 


3. Hedman-Fram-Heimdal Association 


Poorly drained, somewhat poorly drained, moderately 
well drained, and well drained, nearly level to hilly soils 
that formed in loamy glacial till on moraines 


Setting 


Landform and position on the landform: Broad flat areas, 
slightly convex rises, and side slopes on moraines 
Slope range: 0 to 20 percent 


Composition 


Percent of survey area: 10 
Extent of components in the association: 
Hedman soils—40 percent 
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Figure 4.—Typical pattern of soils and parent material in the Barnes-Langhei association. 


Fram soils—30 percent 
Heimdal soils—15 percent 
Minor soils—15 percent 


Soil Properties and Qualities 


Hedman 

Drainage class: Poorly drained 
Parent material: Glacial till 
Surface texture: Loam 


Fram 

Drainage class: Somewhat poorly drained and 
moderately well drained 

Parent material: Glacial till 

Surface texture: Loam 


Heimdal 

Drainage class: Well drained 
Parent material: Glacial till 
Surface texture: Loam 


Minor Soils 
° The very poorly drained Hamre and Cathro soils in 
depressions 


* The well drained Esmond soils on side slopes along 
drainageways 


Use and Management 


Major use: Cropland; about 90 percent of the 
association is used for cultivated crops, mostly 
barley and wheat. 

Major management factors: Hedman—seasonal high 
water table, high pH; Fram—high pH, wind erosion; 
Heimdal—slope, water erosion 


4. Waukon-Langhei-Flom Association 


Well drained and poorly drained, nearly level to steep 
soils that formed in loamy glacial till on moraines 


Setting 
Landform and position on the landform: Convex side 
slopes and swales on moraines (fig. 5) 
Slope range: 0 to 30 percent 


Composition 
Percent of survey area: 14 
Extent of components in the association: 
Waukon soils—40 percent 
Langhei soils—25 percent 
Flom soils—10 percent 
Minor soils—25 percent 
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Figure 5.—Typical pattern of soils and parent material in the Waukon-Langhei-Flom association. 


Soil Properties and Qualities 


Waukon 

Drainage class: Well drained 
Parent material: Glacial till 
Surface texture: Loam 


Langhei 

Drainage class: Well drained 
Parent material: Glacial till 
Surface texture: Loam 


Flom 

Drainage class: Poorly drained 
Parent material: Glacial till 
Surface texture: Silty clay loam 


Minor Soils 


* The moderately well drained Gonvick soils on slightly 
concave hilltops 

° The moderately well drained Darnen soils on foot 
slopes 

° The very poorly drained Hamre, Cathro, and 
Seelyeville soils in depressions 


Use and Management 


Major uses: Cropland and woodland; about 70 percent 
of the association is used for cultivated crops, 
mostly barley and wheat, and about 25 percent is 
deciduous forest. 

Major management factors: Waukon—slope and water 
erosion on cropland, equipment limitations and plant 
competition on woodland; Langhei—slope, water 
erosion, organic matter content, high pH on 
cropland, equipment limitations and plant 
competition on woodland; Flom—seasonal high 
water table on cropland, equipment limitations and 
plant competition on woodland 


5. Naytahwaush-Mahkonce-Auganaush Association 


Well drained, moderately well drained, and poorly 
drained, nearly level to steep soils that formed in loamy 
and silty glacial till on moraines 


Setting 
Landform and position on the landform: Convex side 


Mahnomen County, Minnesota 


slopes, plane and slightly concave hilltops, and 
swales on moraines 
Slope range: 0 to 30 percent 


Composition 
Percent of survey area: 16 
Extent of components in the association: 
Naytahwaush soils—50 percent 
Mahkonce soils—15 percent 
Auganaush soils—15 percent 
Minor soils—20 percent 


Soil Properties and Qualities 


Naytahwaush 

Drainage class: Well drained 
Parent material: Glacial till 
Surface texture: Loam 


Mahkonce 

Drainage class: Moderately well drained 
Parent material: Glacial till 

Surface texture: Loam 


Auganaush 

Drainage class: Poorly drained 
Parent material: Glacial till 
Surface texture: Loam 


Minor Soils 


* The very poorly drained Hamre, Cathro, and 
Seelyeville soils in depressions 


Use and Management 


Major uses: Woodland, cropland; about 80 percent of 
the association is deciduous forest, and about 15 
percent is used for hay and cultivated crops, mostly 
barley and wheat. 

Major management factors: Naytahwaush—equipment 
limitations, seedling mortality, windthrow hazard, 
plant competition on woodland, slope and clay 
content on cropland; Mahkonce—equipment 
limitations, seedling mortality, windthrow hazard, 
plant competition on woodland; Auganaush— 
equipment limitations, seedling mortality, windthrow 
hazard, plant competition on woodland, wetness on 
cropland 


6. Nebish-Beltrami Association 


Well drained and moderately well drained, very gently 
sloping to steep soils that formed in loamy glacial till on 
moraines 


Setting 
Landform and position on the landform: Convex side 
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slopes and plane and slightly concave hilltops on 
moraines 
Slope range: 1 to 30 percent 


Composition 
Percent of survey area: 5 
Extent of components in the association: 
Nebish войв--50 percent 
Beltrami soils—15 percent 
Minor soils—35 percent 


Soil Properties and Qualities 


Nebish 

Drainage class: Well drained 
Parent material: Glacial till 
Surface texture: Loam 


Beltrami 

Drainage class: Moderately well drained 
Parent material: Glacial till 

Surface texture: Loam 


Minor Soils 


° The poorly drained Talmoon soils in swales and 
shallow depressions 

° The very poorly drained Hamre, Cathro, and 
Seelyeville soils in depressions 


Use and Management 


Major use: Woodland; about 90 percent of the 
association is deciduous forest. 

Major management factors: Equipment limitations, plant 
competition, erosion hazard 


7. Sugarbush-Graycalm Association 


Well drained and somewhat excessively drained, very 
gently sloping to very steep soils that formed in sandy 
glacial outwash on outwash plains, valley trains, and 
moraines 


Setting 


Landform and position on the landform: Broad flat areas 
and convex side slopes on outwash plains, valley 
trains, and moraines 

Slope range: 1 to 30 percent 


Composition 


Percent of survey area: 9 

Extent of components in the association: 
Sugarbush soils—60 percent 

Graycalm soils—15 percent 

Minor soils—25 percent 
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Figure 6.—Pulpwood harvested from an area of the Snellman-Sugarbush association. 


Soil Properties and Qualities 


Sugarbush 

Drainage class: Well drained 
Parent material: Glacial outwash 
Surface texture: Sandy loam 


Graycalm 

Drainage class: Somewhat excessively drained 
Parent material: Glacial outwash 

Surface texture: Loamy sand 


Minor Soils 


* The excessively drained Menahga soils on side slopes 
* The somewhat excessively drained Two Inlets soils on 


convex hilltops and side slopes 

* The very poorly drained Markey and Seelyeville soils 
in depressions 

* The poorly drained Epoufette soils in swales and 
shallow depressions 

* The moderately well drained Karlstad soils in plane 
and slightly concave areas 


Use and Management 


Major use: Woodland; about 95 percent of the 
association is deciduous forest. 

Major management factors: Equipment limitations, plant 
competition, erosion hazard 


Mahnomen County, Minnesota 


8. Snellman-Sugarbush Association 


Well drained, very gently sloping to steep soils that 
formed in mixed loamy glacial till and sandy glacial 
outwash on moraines 


Setting 
Landform and position on the landform: Plane to slightly 
convex hilltops and convex side slopes on moraines 
Slope range: 1 to 30 percent 


Composition 


Percent of survey area: 7 

Extent of components in the association: 
Snellman soils—60 percent 

Sugarbush soils—15 percent 

Minor soils—25 percent 


Soil Properties and Qualities 


Snellman 
Drainage class: Well drained 
Parent material: Glacial till 
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Surface texture: Sandy loam 


Sugarbush 

Drainage class: Well drained 
Parent material: Glacial outwash 
Surface texture: Sandy loam 


Minor Soils 


* The very poorly drained Markey and Seelyeville soils 
in depressions 

* The poorly drained Epoufette soils in swales and 
shallow depressions 

* The moderately well drained Wykeham soils on nearly 
level hilltops and foot slopes 

* The somewhat excessively drained Two Inlets soils on 
convex hilltops and side slopes 


Use and Management 


Major use: Woodland; about 95 percent of the 
association is deciduous forest (fig. 6). 

Major management factors: Equipment limitation, plant 
competition, erosion hazard 
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Detailed Soil Map Units 
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The map units on the detailed soil maps at the back 
of this survey represent the soils in the survey area. 
The map unit descriptions in this section, along with the 
soil maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under the heading “Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents 
an area on the landscape and consists of one or more 
soils for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and 
other characteristics that affect their use. On the basis 
of such differences, a soil series is divided into soil 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Nebish loam, 2 to 8 percent 
slopes, is a phase of the Nebish series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

A soil complex consists of two or more soils, or one 
or more soils and a miscellaneous area, in such an 
intricate pattern or in such small areas that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils аге somewhat similar in all areas. 
Hamerly-Vallers complex is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 


for use and management. The pattern and proportion of 
the soils in the mapped areas are not uniform. An area 
can be made up of only one of the major soils, or it can 
be made up of all of them. Fordum, Fairdale, and 
Lamoure soils, frequently flooded, is an undifferentiated 
group in this survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. 
Some of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. The Pits component of the Pits, gravel- 
Udipsamments complex is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables (see "Summary of 
Tables”) give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 

This publication includes suggested management 
practices that are intended to increase crop production, 
to reduce the hazard of erosion, and to overcome 
wetness limitations. Over a period of time, some or all 
of these conservation practices may or may not be in 
accordance with Federal, State, and local laws and 
agency rules and guides. 


Soil Descriptions 


33B—Barnes loam, 2 to 6 percent slopes 


Composition 


Barnes soil and similar soils: 85 to 98 percent 
Contrasting inclusions: 2 to 15 percent 
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Setting 


Landform and position on the landform: Hilltops and side 
slopes on moraines 

Shape of areas: \rregular 

Size of areas: 3 to 500 acres 


Typical Profile 


0 to 9 inches—black loam 

9 to 15 inches—dark brown foam 

15 to 33 inches—yellowish brown, calcareous loam 

33 to 60 inches—light yellowish brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: Moderate or high 
Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Hamlet soils on slightly 
concave hilltops and foot slopes 

“Тһе moderately well drained Hamerly soils on slightly 
convex knolls 

«Тһе poorly drained Flom and Vallers soils in the lower 
concave areas 

* Very poorly drained soils in depressions 


Similar soils: 

* Soils that have a surface layer of silt loam 

е Soils that have a thinner dark surface layer 

* Soils that have more clay in the subsoil 

* Soils that have small seams of sand or gravel 


Use and Management 
Cropland 


Major management factors: Water erosion 

* All of the crops suited to the county can be grown in 
areas of this soil. 

* Using conservation tillage and maintaining crop 
residue on or near the surface reduce the hazard of 
erosion. 


Pasture 


Major management factors: Plant competition 

* A planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2e 
Windbreak suitability group: 3 


Soil Survey 


36—Flom silty clay loam 


Composition 


Flom soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Drainageways 
and low flat areas on moraines 
Slope range: 0 to 2 percent 
Shape of areas: Irregular 
Size of areas: 3 to 100 acres 


Typical Profile 


0 to 10 inches—black silty clay loam 

10 to 15 inches—very dark grayish brown and dark 
grayish brown clay loam 

15 to 20 inches—dark grayish brown, mottled clay loam 

20 to 38 inches—grayish brown, mottled, calcareous 
loam 

38 to 60 inches—light olive brown, mottled, calcareous 
loam 


Soil Properties and Qualities 


Drainage class: Poorly drained 
Permeability: Moderately slow 
Available water capacity: High 
Organic matter content: High 
Surface runoff: Slow 

Depth to the water table: 1 to 3 feet 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Hamerly and Hamlet 
soils in the slightly higher areas 

° Very poorly drained soils in depressions 


Similar soils: 

е Soils that have small seams of sand or gravel 
* Soils that have a surface layer of silt loam 

е Soils that are calcareous at or near the surface 
e Soils that have more clay in the subsoil 


Use and Management 
Woodland 


Major management factors: Equipment limitations, 
windthrow hazard, plant competition 

e Harvesting is limited to periods when the ground is 

frozen or dry. 

е Because of the seasonal high water table, trees on 

this soil are shallow rooted. Many trees may be blown 

down during periods of high winds and excessive 

wetness. 

* If openings are made in the canopy, invading plants 

can prevent natural or artificial regeneration of desired 

species. 
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е Adequate site preparation can control initial plant 
competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Wetness 

° All of the crops suited to the county can be grown if 
adequate drainage is provided. 

* Restricting fieldwork during wet periods minimizes 
surface compaction and helps to maintain tilth. 


Pasture 


Major management factors: Wetness, plant competition 
e Grazing during wet periods results in compaction of 
the surface layer and restricts plant growth. 

* A planned grazing system should be used. 

e Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2w 
Windbreak suitability group: 2, drained; 10, undrained 


38B—Waukon loam, 2 to 8 percent slopes 


Composition 
Waukon soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Hilltops and side 
slopes on moraines 


Shape of areas: Irregular 
Size of areas: 3 to 200 acres 


Typical Profile 


0 to 7 inches—very dark gray loam 

7 to 9 inches—dark grayish brown loam 

9 to 24 inches—dark brown clay loam 

24 to 60 inches—light olive brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 
Permeability: Moderate 

Available water capacity: High 

Organic matter content: Moderate or high 
Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Gonvick soils on slightly 
concave hilltops and foot slopes 

* The poorly drained Flom soils in drainageways 

* Very poorly drained soils in depressions 

Similar soils: 

* Soils that have a surface layer of sandy loam 
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* Soils that have a thicker dark surface layer 

* Soils that have small seams and pockets of sand or 
gravel 

* Soils that have more clay in the subsoil 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* When the soil is wet, unsurfaced roads and landings 

are slippery and ruts form easily. 

• [f openings are made in the canopy, invading plants 

can prevent natural or artificial regeneration of desired 

species. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Water erosion 

* All of the crops suited to the county can be grown in 
areas of this soil. 

* Using conservation tillage and maintaining crop 
residue on or near the surface reduce the hazard of 
erosion. 


Pasture 


Major management factors: Plant competition 

* A planned grazing system should be used (fig. 7). 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2e 
Woodland ordination symbol: 2L 
Windbreak suitability group: 3 


38C—Waukon loam, 8 to 15 percent slopes 


Composition 


Waukon soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 


Landform and position on the landform: Side slopes on 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 100 acres 


Typical Profile 


0 to 7 inches—very dark gray loam 

7 to 8 inches—dark gray loam 

8 to 13 inches—dark brown clay loam 

13 to 23 inches—dark yellowish brown clay loam 
23 to 60 inches—yellowish brown, calcareous loam 
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Soil Survey 


Figure 7.—This livestock watering pond іп an area of Waukon loam, 2 to 8 percent slopes, helps to distribute grazing and is part of a 
planned grazing system. 


Soil Properties and Qualities 


Drainage class: Well drained 
Permeability: Moderate 

Available water capacity: High 

Organic matter content: Moderate or high 
Surface runoff: Rapid 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

° The moderately well drained Gonvick soils on slightly 
concave hilltops and foot slopes 

° The poorly drained Flom soils in drainageways 

° Very poorly drained soils in depressions 


Similar soils: 

• Soils that have a thicker dark surface layer 

• Soils that have small seams and pockets of sand or 
gravel 


е Soils that have more clay in the subsoil 
е Soils that have a surface layer of sandy loam 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* When the soil is wet, unsurfaced roads and landings 

are slippery and ruts form easily. 

• lf openings are made in the canopy, invading plants 

can prevent natural or artificial regeneration of desired 

species. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Water erosion 
* All of the crops suited to the county can be grown in 
areas of this soil. 
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e Tilling оп the contour or across the slope, chisel 
plowing, using grassed waterways, and including alfalfa 
and grasses in the rotation help to control erosion. 


Pasture 


Major management factors: Fertility 

“А planned grazing system should be used. 

е Applications of fertilizer should be based on the 
results of soil tests. 

e Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 
Land capability classification: 3e 
Woodland ordination symbol: 2L 
Windbreak suitability group: 3 


38E—Waukon foam, 15 to 30 percent slopes 
Composition 


Waukon soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 
Landform and position on the landform: Side slopes on 
moraines 
Shape of areas: Irrégular 
Sizé of areas: 3 to 50 acres 


Typical Profile 


0 to 4 inches—very dark gray loam 

4 to 12 inches—dark brown clay loam 

12 to 20 inches—brown clay loam 

20 to 60 inches—yellowish brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 
Permeability: Moderate 

Available water capacity: High 

Organic matter content: Moderate or high 
Surface runoff: Very rapid 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

e The moderately well drained Gonvick soils on slightly 
concave hilltops and foot slopes 

“Тһе poorly drained Flom soils in drainageways 
Similar soils: 

e Soils that have a thicker dark surface layer 

* Soils that have small seams and pockets of sand or 
gravel | 

* Soils that have a surface layer of sandy loam 

* Soils that have more clay in the subsoil 
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Use and Management 
Woodland 


Major management factors: Erosion hazard, equipment 
limitations, plant competition 

e Careless use of wheeled and tracked equipment 

disturbs the protective layer of duff. 

e Using conventional harvesting methods is difficult 

because of the slope. 

e When the soil is wet, unsurfaced roads and landings 

are slippery and ruts form easily. 

• |f openings are made in the canopy, invading plants 

can prevent natural or artificial regeneration of desired 

species. 

e Adequate site préparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Slope 
° This soil is not suited to crops because of the slope. 


Pasture 


Major management factors: Slope, fertility 

“А planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 6e 
Woodland ordination symbol: 2R 
Windbreak suitability group. 3 


40B—Nebish loam, 2 to 8 percent slopes 


Composition 


Nebish soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Hilltops and side 
slopes on moraines 

Shape of areas: Irregular 

Size of areas: 3 to 300 acres 


Typical Profile 
0 to 2 inches—very dark gray loam 
2 to 5 inches—dark grayish brown loam 
5 to 24 inches—dark brown clay loam 
24 to 60 inches—light olive brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 
Permeability: Moderate 
Available water capacity: High 
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Organic matter content: Moderately low 
Surface runoff: Medium 
Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

° The moderately well drained Beltrami soils on slightly 
concave hilltops and foot slopes 

° The poorly drained Talmoon soils in drainageways 

° Very poorly drained soils in depressions 


Similar soils: 

* Soils that have less clay and more sand 

* Soils that have a thicker dark surface layer 

* Soils that have more clay in the subsoil 

* Soils that have small seams and pockets of sand or 
gravel 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* When the soil is wet, unsurfaced roads and landings 

are slippery and ruts form easily. 

“|І openings are made in the canopy, invading plants 

can prevent natural or artificial regeneration of desired 

species. 

• Adequate site preparation can control initial plant 

competition, and spraying controls subsequent 

growth. 


Cropland 


Major management factors: Water erosion 

* All of the crops suited to the county can be grown in 
areas of this soil. 

* Using conservation tillage and maintaining crop 
residue on or near the surface reduce the hazard of 
erosion. 


Pasture 


Major management factors: Plant competition 

* A planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2e 
Woodland ordination symbol: 6L 
Windbreak suitability group: 3 


40C—Nebish loam, 8 to 15 percent slopes 


Composition 


Nebish soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Soil Survey 


Setting 


Landform and position on the landform: Side slopes on 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 100 


Typical Profile 


0 to 3 inches—very dark gray loam 

3 to 10 inches—pale brown sandy loam 

10 to 17 inches—dark brown clay loam 

17 to 23 inches—dark yellowish brown clay loam 
23 to 60 inches—pale brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 
Permeability: Moderate 

Available water capacity: High 

Organic matter content: Moderately low 
Surface runoff: Rapid 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Beltrami soils on hilltops 
and foot slopes 

° The poorly drained Talmoon soils in drainageways 

° Very poorly drained soils in depressions 


Similar soils: 

е Soils that have less clay and more sand 

е Soils that have more clay in the subsoil 

* Soils that have small seams and pockets of sand or 
gravel 

* Soils that have a thicker dark surface layer 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* When the soil is wet, unsurfaced roads and landings 

are slippery and ruts form easily. 

° If openings are made in the canopy, invading plants 

can prevent natural or artificial regeneration of desired 

species. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Water erosion 

* All of the crops suited to the county can be grown in 
areas of this soil. 

* Tilling on the contour or across the slope, maintaining 
crop residue on or near the surface, using grassed 
waterways, and including alfalfa and grasses in the 
rotation help to contro! erosion. 
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Pasture 


Major management factors: Fertility 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 3e 
Woodland ordination symbol: 6L 
Windbreak suitability group: 3 


40E—Nebish loam, 15 to 30 percent slopes 


Composition 
Nebish soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Side slopes on 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 50 acres 


Typical Profile 


0 to 2 inches—very dark gray loam 

2 to 6 inches—brown fine sandy loam 

6 to 17 inches—dark brown loam 

17 to 22 inches—dark yellowish brown clay loam 
22 to 60 inches—yellowish brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 
Permeability: Moderate 

Available water capacity: High 

Organic matter content: Moderately low 
Surface runoff: Very rapid 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Beltrami soils on hilltops 
and foot slopes 

* The poorly drained Talmoon soils in drainageways 
Similar soils: 

* Soils that have more sand and less clay 

е Soils that һауе a thicker dark surface layer 

e Soils that have more clay in the subsoil 

* Soils that have small seams and pockets of sand or 
gravel 


Use and Management 
Woodland 
Major management factors: Erosion hazard, equipment 
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limitations, plant competition 
* Careless use of wheeled and tracked equipment 
disturbs the protective layer of duff. 
* Using conventional harvesting methods is difficult 
because of the slope. 
° |f openings are made in the canopy, invading plants 
can prevent natural or artificial regeneration of desired 
Species. 
* Adequate site preparation can control initial plant 
competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Slope 
* This soil is not suited to crops because of the slope. 


Pasture 


Major management factors: Slope, fertility 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 6e 
Woodland ordination symbol: 6R 
Windbreak suitability group: 3 


59—Grimstad sandy loam 


Composition 


Grimstad soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 


Landform and position on the landform: Plane and 
slightly convex hilltops and foot slopes on moraines 

Shape of areas: Irregular 

Size of areas: 3 to 50 acres 


Typical Profile 


0 to 8 inches—black, calcareous sandy loam 

8 to 13 inches—dark grayish brown, calcareous fine 
sandy loam 

13 to 21 inches—dark grayish brown, calcareous loamy 
fine sand 

21 to 32 inches—light olive brown, mottled, calcareous 
loamy fine sand 

32 to 39 inches—grayish brown, mottled, calcareous 
loamy fine sand 

39 to 60 inches—grayish brown, mottled, calcareous 
loam 


Soil Properties and Qualities 


Drainage class: Somewhat poorly drained 
Permeability: Moderately rapid in the upper part, rapid in 
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the next part, moderate іп the lower part 
Available water capacity: Moderate 
Organic matter content: Moderate 
Surface runoff: Slow 
Depth to the water table: 2.5 to 4.0 feet 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Foldahi soils in the 
slightly higher convex areas 

* The poorly drained Rockwell soils in the lower 
concave areas 


Similar soils: 

* Soils that have loamy glacial till at a depth of less than 
20 inches 

* Soils that have numerous cobbles at the surface 


Use and Management 
Cropland 


Major management factors: Soil blowing, high pH 

* All of the crops suited to the county can be grown in 
areas of this soil. 

* Crop varieties that are tolerant of the high pH level 
should be selected. 

* Maintaining crop residue on the surface, using 
conservation tillage, growing a cover crop, and planting 
field windbreaks reduce the hazard of soil blowing. 


Pasture 


Major management factors: Plant competition 

* A planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2s 
Windbreak suitability group: 1K 


63—Rockwell loam 


Composition 


Rockwell soil and similar soils: 85 to 98 percent 
Contrasting inclusions: 2 to 15 percent 


Setting 


Landform and position on the landform: Drainageways 
and broad flat areas on moraines 

Slope range: 0 to 1 percent 

Shape of areas: Irregular 

Size of areas: 3 to 100 acres 


Typical Profile 


0 to 9 inches—black, calcareous loam 
9 to 17 inches—dark gray, calcareous loam 


Soil Survey 


17 to 27 inches—grayish brown, mottled, calcareous 
fine sandy loam 

27 to 34 inches—light brownish gray, mottled, 
calcareous sand 

34 to 60 inches—olive gray, mottled, calcareous loam 


Soil Properties and Qualities 


Drainage class: Poorly drained 

Permeability: Moderately rapid in the upper part, rapid in 
the next part, moderately slow or moderate in the 
lower part 

Available water capacity: High 

Organic matter content: High 

Surface runoff: Slow 

Depth to the water table: 1 to 3 feet 


Inclusions 


Contrasting inclusions: 

° The poorly drained Vallers soils, which formed in 
glacial till; in landscape positions similar to those of the 
Rockwell soil 

* The poorly drained Marysland soils, which have sandy 
outwash material at a depth of 20 to 40 inches 

* The somewhat poorly drained Grimstad soils in the 
slightly higher areas 


Similar soils: 
* Soils that have a surface layer of silt loam 


Use and Management 
Cropland 


Major management factors: Wetness, soil blowing, high 
pH 

* Most crops suited to the county can be grown if 

adequate drainage is provided. 

* Maintaining crop residue on the surface, using 

conservation tillage, growing a cover crop, and planting 

field windbreaks reduce the hazard of soil blowing. 

* Crop varieties that are tolerant of the high pH level 

should be selected. 


Pasture 


Major management factors: Plant competition, wetness 
* À planned grazing system should be used. 

* Grazing during wet periods causes compaction of the 
surface layer and restricts plant growth. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2w 
Windbreak suitability group: 2K 
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121—Wykeham fine sandy loam 
Composition 


Wykeham soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Plane and 
slightly convex hilltops and foot slopes on moraines 
Slope range: 1 to 3 percent 
Shape of areas: Irregular 
Size of areas: 3 to 100 acres 


Typical Profile 


0 to 6 inches—very dark gray fine sandy loam 

6 to 10 inches—grayish brown loamy fine sand 

10 to 20 inches—-dark brown sandy loam 

20 to 30 inches—dark yellowish brown, mottled sandy 
clay loam 

30 to 60 inches—yellowish brown, mottled, calcareous 
sandy loam 


Soil Properties and Qualities 


Drainage class: Moderately well drained 
Permeability: Moderate 

Available water capacity: Moderate 
Organic matter content: Moderate or high 
Surface runoff: Slow 

Depth to the water table: 2.5 to 4.0 feet 


Inclusions 


Contrasting inclusions: 

» The well drained Snellman soils in the higher convex 
areas 

* The poorly drained Egglake soils in drainageways 

* Very poorly drained soils in depressions 


Similar soils: 

* Soils that have a surface layer of loam 

* Soils that have small seams and pockets of sand or 
gravel 

* Soils that have less clay and more sand 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* When the soil is wet, unsurfaced roads and landings 

are slippery and ruts form easily. 

* Unless the site is adequately prepared, competition 

from undesirable plants can prevent or delay natural or 

artificial reestablishment of trees. 


Cropland 


Major management factors: Soil blowing 
* All of the crops suited to the county can be grown in 
areas of this soil. 


23 


* Maintaining crop residue on the surface, using 
conservation tillage, growing a cover crop, and planting 
field windbreaks reduce the hazard of soil blowing. 


Pasture 


Major management factors: Plant competition 

* A planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 1 
Woodland ordination symbol: eL 
Windbreak suitability group: 1 


125—Beltrami loam 


Composition 
Beltrami soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 


Landform and position on the landform: Plane and 
slightly convex hilltops and foot slopes on moraines 

Slope range: 1 to 3 percent 

Shape of areas: Irregular 

Size of areas: 3 to 100 acres 


Typical Profile 


0 to 4 inches—very dark gray loam 

4 to 9 inches—grayish brown loam 

9 to 21 inches—yellowish brown, mottled clay loam 

21 to 32 inches—brown, mottled clay loam 

32 to 36 inches—light olive brown, mottled, calcareous 
clay loam 

36 to 60 inches—light yellowish brown, mottled, 
calcareous loam 


Soil Properties and Qualities 


Drainage class: Moderately well drained 
Permeability: Moderately slow 

Available water capacity: High 

Organic matter content: Moderate or high 
Surface runoff: Slow or medium 

Depth to the water table: 2 to 4 feet 


Inclusions 


Contrasting inclusions: 

° The well drained Nebish soils on side slopes 

* The poorly drained Talmoon soils іп drainageways 
° Very poorly drained soils in depressions 


Similar soils: 

* Soils that have more sand and less clay 

е Soils that have small seams and pockets of sand or 
gravel 
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* Soils that have more clay in the subsoil 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* Using heavy equipment and conventional harvesting 

methods during wet periods can result in compaction of 

the soil. 

* If openings are made in the canopy, invading plants 

can prevent natural or artificial regeneration of desired 

species. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


* There are no major limitations affecting the production 
of crops. All of the crops suited to the county can be 
grown in areas of this soil. 

* A system of conservation tillage helps to maintain 
good tilth and the content of organic matter. 


Pasture 


Major management factors: Plant competition 

* A planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 1 
Woodland ordination symbol: 7L 
Windbreak suitability group: 1 


127B—Sverdrup sandy loam, 1 to 6 percent 
slopes 


Composition 


Sverdrup soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Hilltops and side 
slopes on moraines and outwash plains 
Shape of areas: Irregular 
Size of areas: 3 to 80 acres 


Typical Profile 


0 to 10 inches—black sandy loam 

10 to 16 inches—very dark grayish brown sandy loam 

16 to 27 inches—dark yellowish brown loamy sand 

27 to 40 inches—light yellowish brown, calcareous fine 
sand 

40 to 60 inches—light yellowish brown, calcareous sand 


Soil Properties and Qualities 
Drainage class: Well drained 


Soil Survey 


Permeability: Moderately rapid in the upper part, rapid in 
the lower part 

Available water capacity: Low 

Organic matter content: Moderate 

Surface runoff: Moderate 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 
° The poorly drained Marysland and Rockwell soils in 
the lower concave areas 


Similar soils: 

* Soils that have small seams of gravel 

* Soils that have a substratum of loamy glacial till 
* Soils that һауе a surface layer of silt loam 


Use and Management 
Cropland 


Major management factors: Available water capacity, 
soil blowing 

* Using conservation tillage and maintaining crop 

residue on or near the surface reduce the hazard of 

erosion and conserve moisture. 

° Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing and also collect 

snow for moisture. 

Pasture 

Major management factors: Available water capacity, 
fertility 

° A planned grazing system should be used. 

е Applications of fertilizer should be based on the 

results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 

Interpretive Groups 


Land capability classification: 3e 
Windbreak suitability group: 6G 


180—Gonvick loam 


Composition 
Gonvick soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 

Setting 
Landform and position on the landform: Plane and 
slightly convex hilltops and foot slopes on moraines 

Slope range: 1 to 3 percent 
Shape of areas: Irregular 
Size of areas: 3 to 40 acres 

Typical Profile 
0 to 10 inches—black loam 
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10 to 17 inches—dark grayish brown clay loam 

17 to 25 inches—olive brown, mottled clay loam 

25 to 60 inches—light olive brown, mottled, calcareous 
loam 


Soil Properties and Qualities 


Drainage class: Moderately well drained 
Permeability: Moderate 

Available water capacity: High 

Organic matter content: Moderate or high 
Surface runoff: Slow 

Depth to the water table: 2.5 to 4.0 feet 


Inclusions 


Contrasting inclusions: 
° The poorly drained Flom soils in drainageways 
° The well drained Waukon soils on side slopes 


Similar soils: 

* Soils that have small seams and pockets of sand or 
gravel 

* Soils that have more clay in the subsoil 

е Soils that have a thinner dark surface layer 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* Using heavy equipment and conventional harvesting 

methods during wet periods can result in compaction of 

the soil. 

• If openings are made in the canopy, invading plants 

can prevent natural or artificial regeneration of desired 

species. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


° There are no major limitations affecting the production 
of crops. All of the crops suited to the county can be 
grown in areas of this soil. 

° A system of conservation tillage helps to maintain 
good tilth and the content of organic matter. 


Pasture 


Major management factors: Plant competition 

* A planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 1 
Woodland ordination symbol: 2A 
Windbreak suitability group: 1 
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191—Epoufette sandy loam 


Composition 


Epoufette soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 


Landform and position on the landform: Drainageways 
and shallow depressions on outwash plains 

Slope range: 0 to 2 percent 

Shape of areas: Irregular 

Size of areas: 3 to 100 acres 


Typical Profile 


0 to 9 inches—black sandy loam 

9 to 27 inches—dark grayish brown, mottled sand 

27 to 35 inches—dark grayish brown, mottled sandy 
loam 

35 to 60 inches—grayish brown, mottled, calcareous 
gravelly sand 


Soil Properties and Qualities 


Drainage class: Poorly drained 

Permeability: Moderately rapid in the upper part, very 
rapid in the lower part 

Available water capacity: Low 

Organic matter content: High 

Surface runoff: Very slow 

Depth to the water table: 0.5 foot to 2.0 feet 


Inclusions 


Contrasting inclusions: 

° The moderately well drained Karlstad soils in the 
slightly higher areas 

° Very poorly drained soils in depressions 


Similar soils: 

е Soils that have less sand 

е Soils that are calcareous at or near the surface 
* Soils that have a thicker dark surface layer 


Use and Management 
Woodland 


Major management factors: Equipment limitations, 
seedling mortality, windthrow hazard, plant 
competition 

* Harvesting is limited to periods when the ground is 

frozen or dry. 

* Seasonal wetness causes a moderate rate of seedling 

mortality. 

е Because of the seasonal high water table, trees on 

this soil are shallow rooted. Many trees may be blown 

down during periods of high winds and excessive 
wetness. 

* If openings are made in the canopy, invading plants 
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can prevent natural or artificial regeneration of desired 
species. 

e Adequate site preparation can control initial plant 
competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Wetness, soil blowing 

° Most of the crops suited to the county can be grown if 
adequate drainage is provided. Providing drainage is 
difficult, however, because most areas have poor 
outlets. 

e Maintaining crop residue on the surface, using 
conservation tillage, growing a cover crop, and planting 
field windbreaks reduce the hazard of soil blowing. 


Pasture 


Major management factors: Wetness 

е Grazing during wet periods results in compaction of 
the surface layer and restricts plant growth. 

e Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 4w 
Woodland ordination symbol: 2W 
Windbreak suitability group: 2 


205—Karlstad sandy loam 


Composition 


Karlstad soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 


Landform and position on the landform: Plane and 
slightly convex hilltops and foot slopes on outwash 
plains 

Slope range: 1 to 3 percent 

Shape of areas: Irregular 

Size of areas: 3 to 50 acres 


Typical Profile 


0 to 2 inches—very dark gray sandy loam 

2 to 11 inches—dark grayish brown, mottled loamy 
sand 

11 to 20 inches—dark brown, mottled sandy loam 

20 to 25 inches—dark brown, mottled gravelly sandy 
loam 

25 to 60 inches—yellowish brown, mottled, calcareous 
gravelly sand 


Soil Properties and Qualities 


Drainage class: Moderately well drained 

Permeability: Moderately rapid in the upper part, rapid in 
the lower part 

Available water capacity: Low 


Soil Survey 


Organic matter content: Moderately low or moderate 
Surface runoff: Slow 
Depth to the water table: 2.5 to 6.0 feet 


Inclusions 


Contrasting inclusions: ` 

° The well drained Sugarbush soils on side slopes 

° The poorly drained Epoufette soils in drainageways 
° Very poorly drained soils in depressions 


Similar soils: 
* Soils that have a surface layer of loamy sand 
e Soils that have less clay in the subsoil 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* Loose sand in heavily traveled areas can interfere with 

the traction of wheeled equipment, especially during dry 

periods. Logging roads should be stabilized. 

° If large openings are made in the canopy, invading 

plants can prevent natural or artificial regeneration of 

desired species. 

e Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Available water capacity, 

soil blowing 
* Using conservation tillage and maintaining crop 
residue on or near the surface reduce the hazard of 
erosion and conserve moisture. 
e Vegetative barriers, such as windbreaks or grass 
Strips, reduce the hazard of soil blowing and also collect 
snow for moisture. 


Pasture 


Major management factors: Plant competition, available 
water capacity 

* A planned grazing system should be used. 

e Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 4s 
Woodland ordination symbol: 5L 
Windbreak suitability group: 1 


236—Vallers silty clay loam 


Composition 


Vallers soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 
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Setting 


Landform and position on the landform: Drainageways, 
edges of depressions, and low flat areas on 
moraines 

Slope range: 0 to 2 percent 

Shape of areas: Irregular 

Size of areas: 3 to 100 acres 


Typical Profile 


0 to 9 inches—black, calcareous silty clay loam 

9 to 19 inches—very dark gray, mottled, calcareous silty 
clay loam 

19 to 31 inches—grayish brown, mottled, calcareous 
silty clay loam 

31 to 60 inches—grayish brown, mottled, calcareous 
clay loam 


Soil Properties and Qualities 


Drainage class: Poorly drained 
Permeability: Moderately slow 
Available water capacity: High 

Organic matter content: High 

Surface runoff: Slow 

Depth to the water table: 1.0 to 2.5 feet 


Inclusions 


Contrasting inclusions: 

° The somewhat poorly drained Hamerly soils on the 
slightly higher convex knolls 

* Very poorly drained soils in depressions 


Similar soils: 

е Soils that have a surface layer of silt loam 

е Soils that have small seams and pockets of sand or 
gravel 

е Soils that are noncalcareous at or near the surface 


Use and Management 
Cropland 


Major management factors: Wetness, soil blowing, high 
pH 

° All of the crops suited to the county can be grown if 

adequate drainage is provided. 

e Maintaining crop residue on the surface, using 

conservation tillage, growing a cover crop, and planting 

field windbreaks reduce the hazard of soil blowing. 

е Crop varieties that are tolerant of the high pH level 

should be selected. 

e Restricting fieldwork during wet periods minimizes 

surface compaction and helps to maintain tilth. 

Pasture 

Major management factors: Wetness, plant competition 

e Grazing during wet periods results in compaction of 

the surface layer and restricts plant growth. 

e Controlling weeds, brush, and excess growth helps to 
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maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2w 
Windbreak suitability group: 2K, drained; 10, undrained 


267B—Snellman sandy loam, 2 to 8 percent 
slopes 


Composition 


Snellman soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 
Landform and position on the landform: Hilltops and side 
slopes on moraines 
Shape of areas: Irregular 
Size of areas: 3 to 300 acres 


Typical Profile 


0 to 3 inches—very dark gray sandy loam 

3 to 7 inches—yellowish brown sandy loam 

7 to 12 inches—dark yellowish brown sandy loam 

12 to 23 inches—dark yellowish brown sandy clay loam 

23 to 60 inches—light yellowish brown, calcareous 
sandy loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate or moderately rapid in the upper 
part, moderate in the lower part 

Available water capacity: Moderate 

Organic matter content: Moderately low or moderate 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Wykeham soils on 
hilltops and foot slopes 

* The poorly drained Egglake soils in drainageways 
е Very poorly drained soils in depressions 


Similar soils: 

e Soils that have a surface layer of fine sandy loam 
* Soils that have more clay in the substratum 

е Soils that have numerous cobble- to boulder-sized 
fragments throughout the profile 


Use and Management 


Woodland 


Major management factors: Equipment limitations, plant 
competition 

* When the soil is wet, unsurfaced roads and landings 

are slippery and ruts form easily. 
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Soil Survey 


Figure 8.—A clearcut area of Snellman sandy loam, 2 to 8 percent slopes. Openings in the canopy encourage the growth of undesirable 
species. 


• If large openings are made in the canopy, invading 
plants can prevent natural or artificial regeneration of 
desired species (fig. 8). 

* Adequate site preparation can control initial plant 
competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Water erosion, soil blowing 
° All of the crops suited to the county can be grown in 
areas of this soil. 

е Maintaining crop residue on the surface, using 
conservation tillage, growing a cover crop, and planting 
field windbreaks reduce the hazard of erosion. 


Pasture 


Major management factors: Fertility, plant competition 
* A planned grazing system should be used. 


* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2e 
Woodland ordination symbol: 6L 
Windbreak suitability group: 3 


267C—Snellman sandy loam, 8 to 15 
percent slopes 


Composition 
Snellman soil and similar soils: 85 to 95 percent 
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Contrasting inclusions: 5 to 15 percent 
Setting 
Landform and position on the landform: Side slopes on 
moraines 


Shape of areas: Irregular 
Size of areas: 3 to 300 acres 


Typical Profile 


0 to 3 inches—very dark gray sandy loam 

З to 15 inches—pale brown loamy sand 

15 to 19 inches—yellowish brown and pale brown 
sandy loam 

19 to 28 inches—yellowish brown sandy clay loam 

28 to 60 inches—light yellowish brown, calcareous 
sandy loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate or moderately rapid in the upper 
part, moderate in the lower part 

Available water capacity: Moderate 

Organic matter content: Moderately low or moderate 

Surface runoff: Rapid 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

“Тһе moderately well drained Wykeham soils on 
hilltops and foot slopes 

«Тһе poorly drained Egglake soils іп drainageways 
* Very poorly drained soils in depressions 


Similar soils: 

е Soils that have a surface layer of fine sandy loam 
* Soils that have more clay in the substratum 

* Soils that have numerous cobble- to boulder-sized 
fragments throughout the profile 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* When the soil is wet, unsurfaced roads and landings 

are slippery and ruts form easily. 

* If large openings are made in the canopy, invading 

plants can prevent natural or artificial regeneration of 

desired species. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Water erosion, soil blowing 
* All of the crops suited to the county can be grown in 
areas of this soil. 

* Tilling on the contour or across the slope, chisel 
plowing, using grassed waterways, and including alfalfa 
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and grasses in the rotation help to control erosion. 

* Maintaining crop residue on the surface, using 
conservation tillage, growing a cover crop, and planting 
field windbreaks reduce the hazard of soil blowing. 


Pasture 


Major management factors: Fertility 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 3e 
Woodland ordination symbol: 6L 
Windbreak suitability group: 3 


267E—Snellman sandy loam, 15 to 30 
percent slopes 


Composition 


Snellman soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Side slopes on 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 300 acres 


Typical Profile 


0 to 3 inches—very dark gray sandy loam 

3 to 8 inches—light yellowish brown fine sandy loam 

8 to 18 inches—yellowish brown loam 

18 to 29 inches—dark yellowish brown loam 

29 to 60 inches—light yellowish brown, calcareous 
sandy loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate or moderately rapid in the upper 
part, moderate in the lower part 

Available water capacity: Moderate 

Organic matter content: Moderately low or moderate 

Surface runoff: Rapid 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Wykeham soils on 
hilltops and foot slopes 

* The poorly drained Egglake soils in drainageways 
Similar soils: 

e Soils that have a surface layer of fine sandy loam 
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е Soils that have more clay in the substratum 
е Soils that have numerous cobble- to boulder-sized 
fragments throughout the profile 


Use and Management 
Woodland 


Major management factors: Erosion hazard, equipment 
limitations, plant competition 

* Careless use of wheeled and tracked equipment 

disturbs the protective layer of duff. 

е Seeding landings, logging areas, and skid roads after 

the trees are logged helps to establish a protective 

plant cover. 

* Using conventional harvesting methods is difficult 

because of the slope. 

* If large openings are made in the canopy, invading 

plants can prevent natural or artificial regeneration of 

desired species. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 
Major management factors: Slope 


* This soil is generally not suited to crops because of 
the slope. 


Pasture 

Major management factors: Slope, fertility 

* A planned grazing system should be used. 

е Applications of fertilizer should be based on the 

results of soil tests. 

е Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 
Interpretive Groups 


Land capability classification: 6e 
Woodland ordination symbol: 6R 
Windbreak suitability group: 3 


290B—Rothsay silt loam, 1 to 6 percent 
slopes 
Composition 
Rothsay soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 
Setting 


Landform and position on the landform: Hilltops and side 
slopes on moraines 

Shape of areas: Irregular 

Size of areas: 3 to 60 acres 


Typical Profile 


0 to 9 inches—black silt loam 
9 to 13 inches—very dark gray silt loam 


Soil Survey 


13 to 23 inches—brown silt loam 
23 to 60 inches—light yellowish brown, calcareous silt 
loam 


Soil Properties and Qualities 


Drainage class: Well drained 
Permeability: Moderate 

Available water capacity: Very high 
Organic matter content: Moderate or high 
Surface runoff: Slow or medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

e Poorly drained soils іп drainageways 

* Soils that are underlain by glacial till at a depth of less 
than 40 inches 


Similar soils: 
° Soils that have carbonates at or near the surface 
e Soils that have more sand 


Use and Management 
Cropland 


Major management factors: Water erosion 

° All of the crops suited to the county can be grown in 
areas of this soil. 

* Using conservation tillage and maintaining crop 
residue on or near the surface reduce the hazard of 
erosion. 


Pasture 


Major management factors: Plant competition 

* A planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 
Interpretive Groups 


Land capability classification: 2e 
Windbreak suitability group: 3 


296—Fram loam 


Composition 
Fram soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 
Setting 

Landform and position on the landform: Plane and 

slightly convex knolls on moraines 
Slope range: 1 to 3 percent 
Shape of areas: Irregular 
Size of areas: 3 to 200 acres 


Typical Profile 
О to 12 inches—black, calcareous loam 
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12 to 19 inches—dark grayish brown, calcareous fine 
sandy loam 

19 to 60 inches—light olive brown, mottled, calcareous 
loam 


Soil Properties and Qualities 


Drainage class: Moderately well drained 
Permeability: Moderate 

Available water capacity: High 

Organic matter content: High or very high 
Surface runoff: Slow 

Depth to the water table: 2 to 6 feet 


Inclusions 


Contrasting inclusions: 

° The poorly drained Hedman soils in drainageways and 
low flat areas 

«Тһе well drained Heimdal soils on side slopes 

* Very poorly drained soils in depressions 


Similar soils: 

* Soils that have a surface layer of sandy loam or silt 
loam 

* Soils that have small seams and pockets of sand or 
gravel 


Use and Management 
Cropland 


Major management factors: Water erosion, soil blowing, 
high pH 

* All of the crops suited to the county can be grown in 

areas of this soil. 

* Maintaining crop residue on the surface, using 

conservation tillage, growing a cover crop, and planting 

field windbreaks reduce the hazard of soil blowing. 

* Crop varieties that are tolerant of the high pH level 

should be selected. 


Pasture 


Major management factors: Plant competition 

* A planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 
Interpretive Groups 


Land capability classification: 2e 
Windbreak suitability group: 1K 


332B—Sugarbush sandy loam, 1 to 8 
percent slopes 
Composition 


Sugarbush soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 
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Setting 
Landform and position on the landform: Hilltops and side 
slopes on outwash plains and valley trains 
Shape of areas: Irregular 
Size of areas: 3 to 300 acres 


Typical Profile 


0 to 3 inches—black sandy loam 

3 to 9 inches—dark brown loamy sand 

9 to 24 inches—dark yellowish brown sandy loam 

24 to 60 inches—brown, calcareous gravelly coarse 
sand 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderately rapid or rapid in the upper 
part, moderately rapid in the next part, very rapid in 
the lower part 

Available water capacity: Low 

Organic matter content: Moderately low 

Surface runoff: Slow 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The somewhat excessively drained Two Inlets soils on 
side slopes 

* The moderately well drained Karlstad soils on concave 
hilltops and foot slopes 

* The poorly drained Epoufette soils in drainageways 


Similar soils: 

* Soils that have a surface layer of loamy sand 

* Soils that have more clay in the subsoil 

* Soils that have less clay in the subsoil 

* Soils that have more gravel in the substratum 

* Soils that have numerous cobble- to boulder-sized 
fragments throughout the profile 


Use and Management 
Woodland 


Major management factors: Plant competition 

* If large openings are made in the canopy, invading 
plants can delay the natural or artificial regeneration of 
desired species. 

* Adequate site preparation can control initial plant 
competition, and spraying controis subsequent growth. 


Cropland 


Major management factors: Available water capacity, 
water erosion, soil blowing 

* All of the crops suited to the county can be grown in 

areas of this soil. 

* Using conservation tillage and maintaining crop 

residue on or near the surface reduce the hazard of 

erosion. 
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е Vegetative barriers, such as windbreaks or grass 
strips, reduce the hazard of soil blowing and also collect 
snow for moisture. 


Pasture 


Major management factors: Fertility 

° A planned grazing system should be used. 

s Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 3s 
Woodland ordination symbol: 6A 
Windbreak suitability group: 6G 


335—Urness mucky silt loam 


Composition 


Urness soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Shallow lake 
basins 
Slope range: 0 to 1 percent 


Shape of areas: Irregular 
Size of areas: 3 to 160 acres 


Typical Profile 


0 to 12 inches—black, calcareous mucky silt loam 

12 to 22 inches—very dark gray, calcareous mucky silt 
loam 

22 to 33 inches—dark gray, calcareous mucky silt loam 

33 to 60 inches—very dark gray, calcareous mucky silt 
loam 


Soil Properties and Qualities 


Drainage class: Very poorly drained 

Permeability: Moderate or moderately slow 

Available water capacity: High 

Organic matter content: Very high 

Surface runoff: Ponded 

Seasonal high water table: 2 feet above to 1 foot below 
the surface 


Inclusions 


Contrasting inclusions: 

«Тһе poorly drained Vallers soils on the edges of 
depressions 

° The very poorly drained, noncalcareous Quam soils in 
depressions 


Similar soils: 
е Soils that have layers of peat 


Soil Survey 


е Soils that have thin layers of mineral materials 


Use and Management 
Cropland 


Major management factors: Wetness, high pH, soil 
blowing 

е Most crops suited to the county can be grown if 

adequate drainage is provided. Providing drainage is 

difficult, however, because most areas have poor 

outlets and are seasonally flooded. 

* Crop varieties that are tolerant of the high pH level 

should be selected. 

* Maintaining crop residue on the surface, using 

conservation tillage, growing a cover crop, and planting 

field windbreaks reduce the hazard of soil blowing. 


Pasture 


Major management factors: Wetness, ponding 

* Hay and pasture plants that are tolerant of ponding 
and seasonal wetness, such as reed canarygrass, 
should be seeded. 


Interpretive Groups 


Land capability classification: 3w 
Windbreak suitability group: 10 


344—Quam silty clay loam 


Composition 


Quam soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Depressions on 
moraines 
Slope range: 0 to 1 percent 
Shape of areas: Irregular 
Size of areas: 3 to 40 acres 


Typical Profile 


0 to 44 inches—black silty clay loam 

44 to 56 inches—dark grayish brown, mottled clay loam 

56 to 60 inches—olive gray, mottled, calcareous clay 
loam 


Soil Properties and Qualities 


Drainage class: Very poorly drained 

Permeability: Moderately slow 

Available water capacity: High 

Organic matter content: High or very high 

Surface runoff: Very slow or ponded 

Seasonal high water table: 2 feet above to 1 foot below 
the surface 


Mahnomen County, Minnesota 


Inclusions 


Contrasting inclusions: 

° The very poorly drained, calcareous Urness soils in 
the lowest parts of depressions 

° The poorly drained Vallers soils on the edges of 
depressions 


Similar soils: 
* Soils that have a surface layer of clay loam 
e Soils that have a surface layer of muck 


Use and Management 
Cropland 


Major management factors: Wetness 

е Most crops suited to the county сап be grown if 
adequate drainage is provided. 

* Restricting fieldwork during wet periods minimizes 
surface compaction and helps to maintain tilth. 


Pasture 


Major management factors: Wetness, ponding 

* Hay and pasture plants that are tolerant of periodic 
ponding and seasonal wetness, such as reed 
canarygrass, should be seeded. 


Interpretive Groups 


Land capability classification: 3w 
Windbreak suitability group: 2W, drained; 10, undrained 


346—Talmoon loam 


Composition 


Talmoon soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 


Landform and position on the landform: Drainageways 
and low flat areas on moraines 

Slope range: 0 to 2 percent 

Shape of areas: Irregular 

Size of areas: 3 to 100 acres 


Typical Profile 
0 to 5 inches—black loam 
5 to 13 inches—dark gray, mottled loam 
13 to 25 inches—olive gray, mottied clay loam 
25 to 60 inches—olive gray, mottled, calcareous loam 


Soil Properties and Qualities 


Drainage class: Poorly drained 

Permeability: Moderate in the upper part, moderately 
slow in the lower part 

Available water capacity: High 

Organic matter content: Moderate 

Surface runoff: Slow 

Depth to the water table: 1 to 3 feet 
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Inclusions 


Contrasting inclusions: 

“Тһе moderately well drained Beltrami soils on hilltops 
and foot slopes 

° Very poorly drained soils in depressions 

Similar soils: 

* Soils that have a surface layer of silt loam 

* Soils that have more sand in the substratum 


Use and Management 
Woodland 


Major management factors: Equipment limitations, 
windthrow hazard, plant competition 

е Harvesting is limited to periods when the ground is 

frozen or dry. 

е Because of the seasonal high water table, trees on 

this soil are shallow rooted. Many trees may be blown 

down during periods of high winds and excessive 

wetness. 

° If large openings are made in the canopy, invading 

plants can prevent natural or artificial regeneration of 

desired species. 

е Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 

Cropland 


Major management factors: Wetness 

° All of the crops suited to the county can be grown if 
adequate drainage is provided. 

* Restricting fieldwork during wet periods minimizes 
surface compaction and helps to maintain tilth. 
Pasture 

Major management factors: Wetness 

* Grazing during wet periods results in compaction of 
the surface layer and restricts plant growth. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2w 
Woodland ordination symbol: 6W 
Windbreak suitability group: 2, drained; 10, undrained 


352B—Heimdal loam, 2 to 6 percent slopes 


Composition 
Heimdal soil and similar soils: 85 to 98 percent 
Contrasting inclusions: 2 to 15 percent 


Setting 
Landform and position on the landform: Hilltops and side 
slopes on moraines 
Shape of areas: Irregular 
Size of areas: 3 to 500 acres 
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Typical Profile 


0 to 8 inches—black loam 
8 to 17 inches—brown loam 
17 to 60 inches—light olive brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 
Permeability: Moderate 

Available water capacity: High 

Organic matter content: Moderate or high 
Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The well drained Esmond soils on convex side slopes 
* The moderately well drained, calcareous Fram soils 
on slightly convex knolls 

° The poorly drained Hedman soils in drainageways and 
low flat areas 

° Very poorly drained soils in depressions 

Similar soils: 


* Soils that have a thinner dark surface layer 
е Soils that have more clay and less sand 


Use and Management 
Cropland 


Major management factors: Water erosion 

° All of the crops suited to the county can be grown in 
areas of this soil. 

* Using conservation tillage and maintaining crop 
residue on or near the surface reduce the hazard of 
erosion. 


Pasture 

Major management factors: Plant competition 

* A planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 
Interpretive Groups 


Land capability classification: 2e 
Windbreak suitability group: 3 


426—Foldahl sandy loam 


Composition 
Foldahl soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 
Setting 


Landform and position on the landform: Plane and 
slightly convex hilltops and foot slopes on glacial 
lake plains 


Soil Survey 


Slope range: 1 to 3 percent 
Shape of areas: Irregular 
Size of areas: 3 to 50 acres 


Typical Profile 


0 to 8 inches—black sandy loam 

8 to 15 inches—very dark grayish brown loamy sand 

15 to 22 inches—dark grayish brown loamy sand 

22 to 30 inches—yellowish brown, mottled, calcareous 
fine sand 

30 to 60 inches—light olive brown, mottled, calcareous 
loam 


Soil Properties and Qualities 


Drainage class: Moderately well drained 

Permeability: Rapid in the upper part, moderately slow 
or moderate in the lower part 

Available water capacity: Moderate 

Organic matter content: Moderate or high 

Surface runoff: Slow 

Depth to the water table: 2.5 to 4.0 feet 


inclusions 


Contrasting inclusions: 

* The poorly drained Rockwell soils in the lower 
concave areas 

* The moderately well drained Grimstad soils in the 
slightly lower plane areas 

* The well drained Sverdrup soils, which have sandy 
outwash material at a depth of more than 40 inches; on 
convex slopes 


Similar soils: 
* Soils that have a surface layer of loam 
* Soils that have small seams or pockets of gravel 


Use and Management 
Cropland 


Major management factors: Soil blowing 

* All of the crops suited to the county can be grown in 
areas of this soil. 

* Maintaining crop residue on the surface, using 
conservation tillage, growing a cover crop, and planting 
field windbreaks reduce the hazard of soil blowing. 


Pasture 


Major management factors: Plant competition 

* A planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2s 
Windbreak suitability group: 1 
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494B—Darnen loam, 2 to 6 percent slopes 


Composition 


Darnen soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 


Landform and position on the landform: Foot slopes on 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 20 acres 


Typical Profile 


0 to 28 inches—black loam 

28 to 38 inches—very dark grayish brown loam 

38 to 47 inches—very dark grayish brown and dark 
grayish brown, calcareous loam 

47 to 60 inches—light olive brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: High 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 
«Тһе well drained Barnes soils on side slopes 
• The poorly drained Flom soils in drainageways 


Similar soils: 

* Soils that have a calcareous surface layer 

* Soils that have a thinner dark surface layer 

* Soils that have small seams and pockets of sand or 
gravel 


Use and Management 
Cropland 


Major management factors: Water erosion 

* All of the crops suited to the county can be grown in 
areas of this soil. 

* Using conservation tillage and maintaining crop 
residue on or near the surface reduce the hazard of 
erosion. 


Pasture 


Major management factors: Plant competition 

* À planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2e 
Windbreak suitability group: 3 
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540—Seelyeville muck 


Composition 


Seelyeville soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Depressions on 
moraines 
Slope range: 0 to 1 percent 
Shape of areas: irregular 
Size of areas: 3 to 100 acres 


Typical Profile 


0 to 44 inches—black muck 
44 to 54 inches—dark brown muck 
54 to 60 inches—very dark brown muck 


Soil Properties and Qualities 


Drainage class: Very poorly drained 

Permeability: Moderately slow to moderately rapid 

Available water capacity: Very high 

Organic matter content: Very high 

Surface runoff: Nery slow or ponded 

Seasonal high water table: 2 feet above to 2 feet below 
the surface 


Inclusions 


Contrasting inclusions: 

° The very poorly drained Cathro soils, which have 
layers of muck less than 51 inches thick over glacial till 
* The very poorly drained Haslie soils, which have 
layers of muck less than 51 inches thick over limnic 
material 

* The very poorly drained Markey soils, which have 
layers of muck less than 51 inches thick over a sandy 
substratum 

* Poorly drained and very poorly drained, mineral soils 
at the margins of the map unit 


Similar soils: 
* Soils that have thin layers of hemic material 


Use and Management 
Woodland 


Major management factors: Wetness 

* Because of wetness and severe seedling mortality, 
trees are not managed for commercial purposes on this 
Soil. 


Cropland 


Major management factors: Wetness, soil blowing 

* Most crops suited to the county can be grown if 
adequate drainage is provided. Providing drainage is 
difficult, however, because most areas have poor 
outlets and are seasonally ponded. 

* Maintaining crop residue on the surface, using 
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conservation tillage, or growing a cover crop helps to 
control soil blowing. 


Pasture 


Major management factors: Wetness, ponding 

e Grasses that are tolerant of seasonal wetness and 
periodic ponding, such as reed canarygrass, should be 
seeded. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 4w, drained; 6w, undrained 
Windbreak suitability group: 2(О), drained; 10, undrained 


543—Markey muck 


Composition 


Markey soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Depressions on 
outwash plains 
Slope range: 0 to 1 percent 
Shape of areas: irregular 
Size of areas: 3 to 150 acres 


Typical Profile 


0 to 13 inches—very dark brown muck 

13 to 19 inches—very dark grayish brown muck 

19 to 28 inches—very dark brown muck 

28 to 46 inches—grayish brown, calcareous fine sand 
46 to 60 inches—dark grayish brown, calcareous sand 


Soil Properties and Qualities 


Drainage class: Very poorly drained 

Permeability: Moderately slow to moderately rapid in the 
upper part, rapid in the lower part 

Available water capacity: Very high 

Organic matter content: Very high 

Surface runoff: Ponded or very slow 

Seasonal high water table: 1 foot above to 1 foot below 
the surface 


Inclusions 


Contrasting inclusions: 

° The very poorly drained Hamre soils, which have a 
layer of muck less than 16 inches thick 

° The very poorly drained Seelyeville soils, which have 
a layer of muck more than 51 inches thick 

° Poorly drained and very poorly drained, mineral soils 
at the margins of the map unit 


Similar soils: 
° Soils that have loam below the layers of muck 


Soil Survey 


* Soils that have limnic material below the layers of 
muck 


Use and Management 
Woodland 


Major management factors: Wetness 

е Because of wetness and severe seedling mortality, 
trees are not managed for commercial purposes on this 
soil. 


Cropland 


Major management factors: Wetness, soil blowing 

е Most crops suited to the county can be grown if 
adequate drainage is provided. Providing drainage is 
difficult, however, because most areas have poor 
outlets and are seasonally ponded. 

e Maintaining crop residue on the surface, using 
conservation tillage, or growing a cover crop helps to 
control soil blowing. 

Pasture 


Major management factors: Wetness, ponding 

e Grasses that are tolerant of seasonal wetness and 
periodic ponding, such as reed canarygrass, should be 
seeded. 

e Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 4w, drained; 6w, undrained 
Windbreak suitability group: 2(О), drained; 10, undrained 


544—Cathro muck 
Composition 


Cathro soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Depressions on 
moraines 
Slope range: 0 to 1 percent 
Shape of areas: Irregular 
Size of areas: 3 to 100 acres 


Typical Profile 


0 to 24 inches—black muck 

24 to 36 inches—light brownish gray, mottled, 
calcareous loam 

36 to 60 inches—gray, mottled, calcareous loam 


Soil Properties and Qualities 


Drainage class: Very poorly drained 

Permeability: Moderately slow to moderately rapid in the 
upper part, moderately slow or moderate in the 
lower part 
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Available water capacity: Very high 

Organic matter content: Very high 

Surface runoff: Ponded 

Seasonal high water table: 1 foot above to 1 foot below 
the surface 


Inclusions 


Contrasting inclusions: 

° The very poorly drained Hamre soils, which have 
layers of muck less than 16 inches thick 

° The very poorly drained Seelyeville soils, which have 
layers of muck more than 51 inches thick 

* Poorly drained and very poorly drained, mineral soils 
at the margins of the map unit 


Similar soils: 

* Soils that have sand below the layers of muck 

* Soils that have limnic material below the layers of 
muck 


Use and Management 
Woodland 


Major management factors: Wetness 

* Because of wetness and severe seedling mortality, 
trees are not managed for commercial purposes on this 
Soil. 


Cropland 


Major management factors: Wetness, soil blowing 

* Most crops suited to the county can be grown if 
adequate drainage is provided. 

* Maintaining crop residue on the surface, using 
conservation tillage, or growing a cover crop helps to 
control soil blowing. 


Pasture 


Major management factors: Wetness, ponding 

* Grasses that are tolerant of seasonal wetness and 
periodic ponding should be seeded. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 4w, drained; 6w, undrained 
Woodland ordination symbol: 3W 
Windbreak suitability group: 2(O), drained; 10, undrained 


718B—Naytahwaush loam, 2 to 8 percent 
slopes 
Composition 


Naytahwaush soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 
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Setting 
Landform and position on the landform: Hilltops and side 
slopes on moraines 
Shape of areas: Irregular 
Size of areas: 3 to 500 acres 


Typical Profile 


0 to 4 inches—black loam 

4 to 8 inches—very dark grayish brown loam 

8 to 18 inches—dark brown clay 

18 to 23 inches—dark yellowish brown silty clay loam 

23 to 32 inches—yellowish brown, calcareous silty clay 
loam 

32 to 60 inches—light olive brown, mottled, calcareous 
silty clay loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderately slow or moderate in the upper 
part, slow in the next part, moderately slow in the 
lower part 

Available water capacity: High 

Organic matter content: Moderate or high 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 
Contrasting inclusions: 
* The moderately well drained Mahkonce soils on 
hilltops and foot slopes 
* The poorly drained Auganaush soils in drainageways 
* Very poorly drained soils in depressions 


Similar soils: 

e Soils that have less clay in the subsoil 

* Soils that have a thinner dark surface layer 

* Soils that have small seams and pockets of sand or 
gravel 


Use and Management 
Woodland 


Major management factors: Equipment limitations, 
seedling mortality, plant competition 

* Using wheeled and tracked equipment on wet soil 

produces ruts, compacts the soil, and damages the 

roots of trees. 

* Harvesting is limited to periods when the ground is 

frozen or dry. 

* Because of the potential for frost action, special 

construction and maintenance of logging roads are 

needed. 

* The clayey texture results in a high rate of seedling 

mortality. The seedling mortality rate can be reduced by 

careful planting of adapted, vigorous nursery stock. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 
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Cropland 


Major management factors: Water erosion, high clay 
content 

° All of the crops suited to the county can be grown in 

areas of this soil. 

* Using conservation tillage and maintaining crop 

residue on or near the surface reduce the hazard of 

erosion. 

* Restricting fieldwork during wet periods minimizes 

surface compaction and helps to maintain tilth. 


Pasture 


Major management factors: Clay content, plant 
competition 

° A planned grazing system should be used. 

* Restricting grazing during wet periods helps to prevent 

compaction of the surface layer. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2e 
Woodland ordination symbol: 6D 
Windbreak suitability group: 4L 


718C—Naytahwaush loam, 8 to 15 percent 
slopes 


Composition 


Naytahwaush soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Side slopes on 
moraines 
Shape of areas: Irregular 
Size of areas: 3 to 200 acres 


Typical Profile 


0 to 5 inches—very dark brown loam 

5 to 8 inches—dark grayish brown loam 

8 to 16 inches—dark brown clay 

16 to 22 inches—dark brown clay loam 

22 to 60 inches—brown, calcareous clay loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderately slow or moderate in the upper 
part, slow in the next part, moderately slow in the 
lower part 

Available water capacity: High 

Organic matter content: Moderate or high 

Surface runoff: Rapid 

Depth to the water table: More than 6 feet 
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Inclusions 
Contrasting inclusions: 
* The moderately well drained Mahkonce soils on 
hilltops and foot slopes 
* The poorly drained Auganaush soils in drainageways 
* Very poorly drained soils in depressions 
Similar soils: 
* Soils that have less clay in the subsoil 
* Soils that have a thinner dark surface layer 
* Soils that have small seams and pockets of sand or 
gravel 


Use and Management 
Woodland 


Major management factors: Equipment limitations, 
seedling mortality, windthrow hazard, plant 
competition 

* Using wheeled and tracked equipment on wet soil 

produces ruts, compacts the soil, and damages the 

roots of trees. 

* Harvesting is limited to periods when the ground is 

frozen or dry. 

* Because of the potential for frost action, special 

construction and maintenance of logging roads are 

needed. 

* The clayey texture results in a high rate of seedling 

mortality. The seedling mortality rate can be reduced by 

careful planting of adapted, vigorous nursery stock. 

* Using harvesting methods that do not leave the 

remaining trees isolated or widely spaced reduces the 

hazard of windthrow. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Water erosion, high clay 
content 

* All of the crops suited to the county can be grown in 

areas of this soil. 

* Tilling on the contour or across the slope, chisel 

plowing, using grassed waterways, and including alfalfa 

and grasses in the rotation help to control erosion. 

* Restricting fieldwork during wet periods minimizes 

surface compaction and helps to maintain tilth. 


Pasture 


Major management factors: Clay content, plant 
competition, water erosion 

* À planned grazing system should be used. 

* Restricting grazing during wet periods helps to prevent 

compaction of the surface layer. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 

* Seeding and mulching slopes and disturbed areas 

reduce the hazard of erosion. 
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Interpretive Groups 


Land capability classification: 3e 
Woodland ordination symbol: 6D 
Windbreak suitability group: 4L 


718E—Naytahwaush loam, 15 to 30 percent 
slopes 


Composition 


Naytahwaush soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 


Landform and position on the landform: Side slopes on 
moraines 

Shape of areas: \|rregular 

Size of areas: 3 to 100 acres 


Typical Profile 


0 to 3 inches—very dark brown loam 

3 to 6 inches—very dark gray loam 

6 to 20 inches—dark brown clay 

20 to 46 inches—dark yellowish brown, calcareous clay 
loam 

46 to 60 inches—yellowish brown, mottled, calcareous 
clay loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderately slow or moderate in the upper 
part, slow in the next part, moderately slow in the 
lower part 

Available water capacity: High 

Organic matter content: Moderate or high 

Surface runoff: Very rapid 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

“Тһе moderately well drained Mahkonce soils on 
hilltops and foot slopes 

• The poorly drained Auganaush soils in drainageways 
° Very poorly drained soils in depressions 

Similar soils: 

ο Soils that have less clay in the subsoil 

е Soils that have a thinner dark surface layer 

е Soils that have small seams and pockets of sand or 
gravel 


Use and Management 
Woodland 


Major management factors: Erosion hazard, equipment 
limitations, plant competition 
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* Using conventional harvesting methods is difficult 
because of the slope. 

* Using wheeled and tracked equipment on wet soil 
produces ruts, compacts the soil, and damages the 
roots of trees. 

* Harvesting is limited to periods when the ground is 
frozen or dry. 

* Because of the potential for frost action, special 
construction and maintenance of logging roads are 
needed. 

* The clayey texture results in a high rate of seedling 
mortality. The seedling mortality rate can be reduced by 
careful planting of adapted, vigorous nursery stock. 

* Adequate site preparation can control initial plant 
competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Slope 
* This soil is generally not suited to crops because of 
the slope. 


Pasture 


Major management factors: Slope, clay content, water 
erosion 

* A planned grazing system should be used. 

* Restricting grazing during wet periods helps to prevent 

compaction of the surface layer. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 

* Seeding and mulching slopes and disturbed areas 

reduce the hazard of erosion. 


Interpretive Groups 


Land capability classification: 6e 
Woodland ordination symbol: 6R 
Windbreak suitability group: 41 


737—Mahkonce loam 


Composition 


Mahkonce soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 


Landform and position on the landform: Plane and 
slightly convex hilltops and foot slopes on moraines 

Slope range: 1 to 3 percent 

Shape of areas: Irregular 

Size of areas: З to 80 acres 


Typical Profile 


0 to 4 inches—black loam 

4 to 10 inches—grayish brown loam 

10 to 15 inches—dark grayish brown, mottled clay 
15 to 19 inches—olive brown, mottled clay 
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19 to 26 inches—light olive brown, mottled clay loam 
26 to 60 inches—light olive brown, mottled, calcareous 
clay loam 


Soil Properties and Qualities 


Drainage class: Moderately well drained 

Permeability: Moderately slow in the upper part, slow in 
the next part, moderately slow in the lower part 

Available water capacity: High 

Organic matter content: Moderate or high 

Surface runoff: Slow 

Depth to the water table: 2 to 4 feet 


Inclusions 


Contrasting inclusions: 

* The poorly drained Auganaush soils in drainageways 
* The well drained Naytahwaush soils on hilltops and 
side slopes 

* Very poorly drained soils in depressions 


Similar soils: 

* Soils that have a thicker dark surface layer 

е Soils that have less clay in the subsoil 

* Soils that have a surface layer of silt loam 

е Soils that have small seams and pockets of sand or 
gravel 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* Using wheeled and tracked equipment on wet soil 

produces ruts, compacts the soil, and damages the 

roots of trees. 

* Harvesting is limited to periods when the ground is 

frozen or dry. 

* Because of the potential for frost action, special 

construction and maintenance of logging roads are 

needed. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: High clay content 

* All of the crops suited to the county can be grown in 

areas of this soil. 

* Restricting fieldwork during wet periods minimizes 

surface compaction and helps to maintain tilth. 

* Growing alfalfa, sweet clover, and other deep-rooted 

legumes opens channels in the clayey subsoil and 

helps to maintain drainage. 

Pasture 

Major management factors: Plant competition, clay 
content 

* A planned grazing system should be used. 

* Restricting grazing during wet periods helps to prevent 


Soil Survey 


compaction of the surface layer. 
* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2s 
Woodland ordination symbol: 2C 
Windbreak suitability group: 4L 


746—Haslie muck 
Composition 


Haslie soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Depressions on 
moraines and outwash plains 
Slope range: 0 to 1 percent 
Shape of areas: Irregular 
Size of areas: 3 to 100 acres 


Typical Profile 


0 to 42 inches—black muck 
42 to 60 inches—dark gray, calcareous coprogenous 
earth 


Soil Properties and Qualities 


Drainage class: Very poorly drained 

Permeability: Moderate or moderately rapid in the upper 
part, slow in the lower part 

Available water capacity: Very high 

Organic matter content: Very high 

Surface runoff: Ponded 

Seasonal high water table: 1 foot above to 1 foot below 
the surface 


Inclusions 


Contrasting inclusions: 

• The very poorly drained Hamre soils, which һауе 
layers of muck less than 16 inches thick 

° The very poorly drained Seelyeville soils, which have 
layers of muck more than 51 inches thick 

* Poorly drained and very poorly drained, mineral soils 
at the margins of the map unit 

Similar soils: 

* Soils that have sand below the layers of muck 

* Soils that have loam below the layers of muck 


Use and Management 
Woodland 
Major management factors: Wetness 
* Because of wetness and severe seedling mortality, 


trees are not managed for commercial purposes on this 
soil. 
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Cropland 


Major management factors: Wetness, soil blowing 

* Most crops suited to the county can be grown if 
adequate drainage is provided. Providing drainage is 
difficult, however, because most areas have poor 
outlets and are seasonally ponded. 

* Maintaining crop residue on the surface, using 
conservation tillage, or growing a cover crop helps to 
control soil blowing. 


Pasture 


Major management factors: Wetness, plant competition 
* Grasses that are tolerant of seasonal wetness and 
periodic ponding, such as reed canarygrass, should be 
seeded. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 4w, drained; 6w, undrained 
Woodland ordination symbol: 2W 
Windbreak suitability group: 2(О), drained; 10, undrained 


748—Hamlet loam 


Composition 


Hamlet soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 


Landform and position on the landform: Plane and 
slightly convex hilltops and foot slopes on moraines 

Slope range: 1 to 3 percent 

Shape of areas: Irregular 

Size of areas: 3 to 40 acres 


Typical Profile 


0 to 12 inches—black loam 

12 to 17 inches—dark grayish brown loam 

17 to 20 inches—olive brown, mottled loam 

20 to 35 inches—light yellowish brown, mottled, 
calcareous loam 

35 to 60 inches—light olive brown, mottled, calcareous 
loam 


Soil Properties and Qualities 


Drainage class: Moderately well drained 
Permeability: Moderate 

Available water capacity: High 

Organic matter content: High 

Surface runoff: Slow 

Depth to the water table: 3 to 5 feet 
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Inclusions 
Contrasting inclusions: 
«Тһе poorly drained Flom soils іп drainageways 
* The well drained Barnes soils on side slopes 
Similar soils: 
* Soils that have a thicker dark surface layer 
e Soils that are calcareous at or near the surface 
* Soils that have small seams and pockets of sand or 
gravel 


Use and Management 
Cropland 


* There are no major limitations affecting the production 
of crops. All of the crops suited to the county can be 
grown in areas of this soil. 

* A system of conservation tillage helps to maintain 
good tilth and the content of organic matter. 


Pasture 


Major management factors: Plant competition 

* À planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 1 
Windbreak suitability group: 1 


749—Colvin silt loam, occasionally flooded 


Composition 
Colvin soil and similar soils: 85 to 98 percent 
Contrasting inclusions: 2 to 15 percent 


Setting 
Landform and position on the landform: Plane and 
slightly concave areas on outwash channels and 
low stream terraces 
Slope range: 0 to 1 percent 
Shape of areas: Irregular 
Size of areas: 3 to 200 acres 


Typical Profile 


0 to 9 inches—black, calcareous silt loam 

9 to 21 inches—gray, calcareous silt loam 

21 to 28 inches—light brownish gray, mottled, 
calcareous silt loam 

28 to 52 inches—olive, mottled, calcareous silt loam 

52 to 60 inches—pale olive, mottled, calcareous very 
fine sandy loam 


Soil Properties and Qualities 


Drainage class: Poorly drained 
Permeability: Moderately slow or moderate 
Available water capacity: High 
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Organic matter content: High 

Surface runoff: Slow 

Seasonal high water table: At the surface to 1 foot 
below the surface 

Special characteristics: Subject to occasional flooding 
for brief periods 


Inclusions 


Contrasting inclusions: 

* The poorly drained Lamoure soils, which һауе a 
thicker dark surface layer than the Colvin soil; in 
concave areas 

* The moderately well drained Fairdale soils, which are 
higher on the landscape than the Colvin soil and have 
less silt 

* Very poorly drained soils in depressions 


Similar soils: 

* Soils that have a surface layer of silty clay loam 

е Soils that have small seams and pockets of sand or 
gravel 


Use and Management 
Cropland 


Major management factors: Wetness, soil blowing, high 
pH 

* Most crops suited to the county can be grown if 

adequate drainage is provided. Providing drainage is 

difficult, however, because most areas have poor 

outlets. 

* Maintaining crop residue on the surface, using 

conservation tillage, growing a cover crop, and planting 

field windbreaks reduce the hazard of soil blowing. 

* Crop varieties that are tolerant of the high pH level 

should be selected. 


Pasture 
Major management factors: Wetness 


* Restricting grazing during wet periods helps to prevent 


compaction of the surface layer. 


* Pasture grasses that are tolerant of seasonal wetness 


should be seeded. 


Interpretive Groups 


Land capability classification: 3w 
Windbreak suitability group: 2K, drained; 10, undrained 


767—Auganaush loam 


Composition 
Auganaush soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 
Setting 


Landform and position on the landform: Drainageways 
and low flat areas on moraines 
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Slope range: 0 to 2 percent 
Shape of areas: Irregular 
Size of areas: 3 to 100 acres 


Typical Profile 


0 to 5 inches—black loam 

5 to 8 inches—dark grayish brown, mottled loam 

8 to 17 inches—grayish brown, mottled clay 

17 to 22 inches—olive gray, mottled silty clay loam 

22 to 38 inches—olive gray, mottled, calcareous silty 
clay loam 

38 to 60 inches—light olive gray, mottled, calcareous 
silty clay loam 


Soil Properties and Qualities 


Drainage class: Poorly drained 

Permeability: Moderate in the upper part, slow in the 
next part, moderately slow or slow in the lower part 

Available water capacity: High 

Organic matter content: Moderate or high 

Surface runoff: Slow 

Depth to the water table: 1 to 3 feet 


Inclusions 


Contrasting inclusions: 

“Тһе moderately well drained Mahkonce soils on foot 
slopes 

* Very poorly drained soils in depressions 


Similar soils: 

* Soils that have small seams and pockets of sand or 
gravel 

* Soils that have a surface layer of silt loam 

* Soils that have less clay in the subsoil 


Use and Management 
Woodland 


Major management factors: Equipment limitations, 
seedling mortality, plant competition, windthrow 
hazard 

* Harvesting is limited to periods when the ground is 

frozen or dry. 

* Using wheeled and tracked equipment on wet soil 

produces ruts, compacts the soil, and damages the 

roots of trees. 

* Because of the potential for frost action, special 

construction and maintenance of logging roads are 

needed. 

* Seasonal wetness and the clayey texture result in a 

high rate of seedling mortality. 

* Measures that control plant competition are needed. 

* Because of the seasonal high water table, trees on 

this soil are shallow rooted. Many trees may be blown 

down during periods of high winds and excessive 
wetness. 
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Cropland 


Major management factors: Wetness, high clay content 
* Most of the crops suited to the county can be grown if 
adequate drainage is provided. 

* Restricting fieldwork during wet periods minimizes 
surface compaction and helps to maintain tilth. 

* Growing alfalfa, sweet clover, and other deep-rooted 
legumes opens channels in the clayey subsoil and 
helps to maintain drainage. 


Pasture 


Major management factors: Wetness, clay content 

* Restricting grazing during wet periods helps to prevent 
compaction of the surface layer. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2w, drained; 4w, undrained 
Woodland ordination symbol: 6W 
Windbreak suitability group: 2, drained; 10, undrained 


775B—Sugarbush-Two Inlets complex, 1 to 
8 percent slopes 


Composition 
Sugarbush soil and similar soils: 55 to 75 percent 
Two Inlets soil and similar soils: 25 to 40 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 
Landform and position on the landform: Hilltops and side 
slopes on moraines 
Shape of areas: Irregular 
Size of areas: 3 to 100 acres 


Typical Profile 
Sugarbush 


0 to 4 inches—black sandy loam 

4 to 9 inches—yellowish brown loamy sand 

9 to 27 inches—dark yellowish brown sandy loam 

27 to 60 inches—yellowish brown, calcareous coarse 
sand 


Two Inlets 


0 to 2 inches—black coarse sandy loam 

2 to 8 inches—dark yellowish brown loamy coarse sand 

8 to 27 inches—brown loamy coarse sand 

27 to 60 inches—yellowish brown, calcareous gravelly 
coarse sand 


Soil Properties and Qualities 


Drainage class: Sugarbush—well drained; Two Inlets— 
somewhat excessively drained 
Permeability: Sugarbush—moderately rapid or rapid in 
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the upper part, moderately rapid in the next part, 
very rapid in the lower part; Two Inlets—moderately 
rapid or rapid in the upper part, rapid or very rapid 
in the lower part 

Available water capacity: Low 

Organic matter content: Moderately low 

Surface runoff: Slow 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

° The moderately well drained Karlstad soils on foot 
slopes and hilltops 

° The poorly drained Epoufette soils in drainageways 
and low areas 

° Very poorly drained soils in depressions 


Similar soils: 

е Soils that have a surface layer of fine sandy loam 
* Soils that have more clay in the substratum 

° Soils that have numerous cobble- to boulder-sized 
fragments throughout the profile 


Use and Management 
Woodland 


Major management factors: Plant competition, seedling 
mortality 

* Unless the site is adequately prepared, competition 

from undesirable plants can prevent or delay natural or 

artificial reestablishment of trees. 

* Because of droughtiness, the competition for moisture 

is severe. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 

e Poor seedling survival rates during dry years can be 

improved by careful planting of vigorous nursery stock. 


Cropland 


Major management factors: Soil blowing, available water 
capacity 

* All of the crops suited to the county can be grown in 

areas of these soils. 

* Using conservation tillage and maintaining crop 

residue on or near the surface reduce the hazard of 

erosion and conserve moisture. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing and also collect 

snow for moisture. 


Pasture 


Major management factors: Fertility, plant competition 

* À planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 
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Interpretive Groups 


Land capability classification: Sugarbush—3s; Two 
Inlets—4s 

Woodland ordination symbol: Sugarbush—6A; Two 
Inlets—6S 

Windbreak suitability group: Sugarbush—6G; Two 
Inlets—7 


775C—Sugarbush-Two Inlets complex, 8 to 
15 percent slopes 


Composition 
Sugarbush soil and similar soils: 50 to 65 percent 
Two Inlets soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 
Landform and position on the landform: Side slopes on 
moraines 
Shape of areas: Irregular 
Size of areas: 3 to 100 acres 


Typical Profile 
Sugarbush 


0 to 3 inches—very dark gray coarse sandy loam 

3 to 10 inches—dark yellowish brown loamy sand 

10 to 27 inches—brown sandy loam 

27 to 60 inches—yellowish brown, calcareous coarse 
sand 


Two Inlets 


0 to 3 inches—very dark gray sandy loam 

3 to 9 inches—dark yellowish brown loamy coarse sand 

9 to 29 inches—brown gravelly loamy coarse sand 

29 to 60 inches—yellowish brown, calcareous gravelly 
coarse sand 


Soil Properties and Qualities 


Drainage class: Sugarbush—well drained; Two Inlets— 
somewhat excessively drained 

Permeability: Sugarbush—moderately rapid or rapid in 
the upper part, moderately rapid in the next part, 
very rapid in the lower part; Two Inlets—moderately 
rapid or rapid in the upper part, rapid or very rapid 
in the lower part 

Available water capacity: Low 

Organic matter content: Moderately low 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 
* The moderately well drained Karlstad soils on hilltops 
and foot slopes 
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* The poorly drained Epoufette soils in drainageways 
and low areas 
* Very poorly drained soils in depressions 


Similar soils: 

e Soils that have a surface layer of fine sandy loam 
* Soils that have more clay in the substratum 

е Soils that have numerous cobble- to boulder-sized 
fragments throughout the profile 


Use and Management 
Woodland 


Major management factors: Plant competition, seedling 
mortality 

* Unless the site is adequately prepared, competition 

from undesirable plants can prevent or delay natural or 

artificial reestablishment of trees. 

* Because of droughtiness, the competition for moisture 

is severe. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 

* Poor seedling survival rates during dry years can be 

improved by careful planting of vigorous nursery stock. 


Cropland 


Major management factors: Water erosion, soil blowing, 
available water capacity 

* All of the crops suited to the county can be grown in 

areas of these soils. 

* Tilling on the contour or across the slope, chisel 

plowing, using grassed waterways, and including alfalfa 

and grasses in the rotation help to control erosion and 

conserve moisture. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing and also collect 

snow for moisture. 


Pasture 


Major management factors: Fertility, plant competition 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Sugarbush—4e; Two 


Inlets—4s 

Woodland ordination symbol: Sugarbush—6A; Two 
Inlets—6S 

Windbreak suitability group: Sugarbush—6G; Two 
Inlets—7 
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776B—Snellman-Sugarbush complex, 2 to 8 
percent slopes 


Composition 


Snellman soil and similar soils: 55 to 75 percent 
Sugarbush soil and similar soils: 25 to 40 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Hilltops and side 
slopes on moraines 

Shape of areas: \rregular 

Size of areas: 3 to 800 acres 


Typical Profile 
Snellman 


0 to 2 inches—black sandy loam 

2 to 18 inches—brown loamy sand 

18 to 28 inches—dark yellowish brown sandy clay loam 

28 to 33 inches—light yellowish brown sandy loam 

33 to 60 inches—light yellowish brown, calcareous 
sandy loam 


Sugarbush 


0 to 3 inches—black sandy loam 

3 to 13 inches—brown loamy sand 

13 to 29 inches—dark yellowish brown sandy loam 
29 to 35 inches—yellowish brown sandy loam 

35 to 60 inches—yellowish brown, calcareous sand 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Snellman—moderate or moderately rapid 
in the upper part, moderate in the lower part; 
Sugarbush—moderately rapid or rapid in the upper 
part, moderately rapid in the next part, very rapid in 
the lower part 

Available water capacity: Snellman—moderate; 
Sugarbush—low 

Organic matter content: Sneliman—moderately low or 
moderate; Sugarbush—moderately low 

Surface runoff: Slow 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Wykeham and Karlstad 
soils on foot slopes and hilltops 

* The poorly drained Egglake and Epoufette soils in 
drainageways and low areas 

* Very poorly drained soils in depressions 

Similar soils: 


* Soils that have a surface layer of fine sandy loam 
* Soils that have more clay in the substratum 
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Use and Management 
Woodland 
Major management factors: Equipment limitations, plant 
competition 


* When the soil is wet, unsurfaced roads and landings 
are slippery and ruts form easily. 

* Competition from undesirable plants can prevent or 
delay natural or artificial reestablishment of trees. 

* Adequate site preparation can control initial plant 
competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Water erosion, soil blowing, 
available water capacity 

* All of the crops suited to the county can be grown in 

areas of these soils. 

e Tilling on the contour or across the slope, chisel 

plowing, using grassed waterways, and including alfalfa 

and grasses in the rotation help to control erosion and 

conserve moisture. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing and also collect 

snow for moisture. 


Pasture 


Major management factors: Fertility, plant competition 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Snellman—2e; 
Sugarbush—3s 

Woodland ordination symbol: Sneliman—6L; 
Sugarbush—6A 

Windbreak suitability group: Snellman—3; Sugarbush— 
6G 


776C—Snellman-Sugarbush complex, 8 to 
15 percent slopes 


Composition 


Snellman soil and similar soils: 45 to 60 percent 
Sugarbush soil and similar soils: 30 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 
Landform and position on the landform: Side slopes on 
moraines 
Shape of areas: Irregular 
Size of areas: 3 to 200 acres 
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Typical Profile 
Snellman 


0 to 2 inches—very dark gray fine sandy loam 

2 to 9 inches—yellowish brown loamy sand 

9 to 18 inches—light yellowish brown loamy sand 

18 to 26 inches—dark yellowish brown sandy clay loam 

26 to 60 inches—yellowish brown, calcareous sandy 
loam 


Sugarbush 


0 to 2 inches—black sandy loam 

2 to 12 inches—yellowish brown loamy sand 

12 to 25 inches—dark yellowish brown sandy loam 

25 to 60 inches—yellowish brown, calcareous gravelly 
sand 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Snellman—moderate or moderately rapid 
in the upper part, moderate in the lower part; 
Sugarbush—moderately rapid or rapid in the upper 
part, moderately rapid in the next part, very rapid in 
the lower part 

Available water capacity: Snellman—moderate; 
Sugarbush—low 

Organic matter content: Snellman—moderately low or 
moderate; Sugarbush—moderately low 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

ο The moderately well drained Wykeham and Karlstad 
soils on hilltops and foot slopes 

* The poorly drained Egglake and Epoufette soils in 
drainageways and low areas 

* Very poorly drained soils in depressions 


Similar soils: 
* Soils that have a surface layer of loam 
* Soils that have more clay in the substratum 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* When the soil is wet, unsurfaced roads and landings 

are slippery and ruts form easily. 

* Competition from undesirable plants can prevent or 

delay natural or artificial reestablishment of trees. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Water erosion, soil blowing, 
available water capacity 


Soil Survey 


* All of the crops suited to the county can be grown in 
areas of these soils. 

* Tilling on the contour or across the slope, chisel 
plowing, using grassed waterways, and including alfalfa 
and grasses in the rotation help to control erosion and 
conserve moisture. ` 

e Vegetative barriers, such as windbreaks or grass 
strips, reduce the hazard of soil blowing and also collect 
snow for moisture. 


Pasture 


Major management factors: Fertility, plant competition 

° A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Snellman—3e; 
Sugarbush—4e 

Woodland ordination symbol: Snellman—6L; 
Sugarbush—6A 

Windbreak suitability group: Sneltman—3; Sugarbush— 
6G 


776E—Snellman-Sugarbush complex, 15 to 
30 percent slopes 


Composition 


Snellman soil and similar soils: 40 to 55 percent 
Sugarbush soil and similar soils: 35 to 50 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Side slopes on 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 100 acres 


Typical Profile 
Snellman 


0 to 2 inches—very dark gray sandy loam 

2 to 12 inches—tight yellowish brown loamy sand 

12 to 22 inches—dark yellowish brown sandy clay loam 

22 to 60 inches—yellowish brown, calcareous sandy 
loam 


Sugarbush 


0 to 1 inch—very dark gray sandy loam 

1 to 9 inches—yellowish brown loamy coarse sand 

9 to 22 inches—dark yellowish brown sandy loam 

22 to 60 inches—light yellowish brown, calcareous 
gravelly sand 


Mahnomen County, Minnesota 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Snellman—moderate or moderately rapid 
in the upper part, moderate in the lower part; 
Sugarbush—moderately rapid or rapid in the upper 
part, moderately rapid in the next part, very rapid in 
the lower part 

Available water capacity: Snellman—moderate; 
Sugarbush—low 

Organic matter content: Snellman—moderately low or 
moderate; Sugarbush—moderately low 

Surface runoff: Rapid 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

“Тһе moderately well drained Wykeham and Karlstad 
soils on hilltops and foot slopes 

* The poorly drained Egglake and Epoufette soils in 
drainageways and low areas 

* Very poorly drained soils in depressions 


Similar soils: 
* Soils that have a surface layer of loam 
* Soils that have more clay in the substratum 


Use and Management 
Woodland 


Major management factors: Equipment limitations, plant 
competition 

* When the soil is wet, unsurfaced roads and landings 

are slippery and ruts form easily. 

* Using conventional harvesting methods is difficult 

because of the slope. 

* Competition from undesirable plants can prevent or 

delay natural or artificial reestablishment of trees. 

e Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Slope 
* These soils are generally not suited to crops because 
of the slope. 


Pasture 


Major management factors: Slope, fertility 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

e Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 
Land capability classification: 6e 
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Woodland ordination symbol: Snellman—6R; 
Sugarbush—6R 

Windbreak suitability group: Snellman—3; Sugarbush— 
6G 


827B—Heimdal-Esmond complex, 2 to 6 
percent slopes 


Composition 
Heimdal soil and similar soils: 50 to 75 percent 
Esmond soil and similar soils: 15 to 40 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Heimdal— 
hilltops and side slopes on moraines; Esmond— 
shoulder slopes on moraines 

Shape of areas: \|rregular 

Size of areas: 3 to 200 acres 


Typical Profile 
Heimdal 


0 to 8 inches—very dark gray loam 
8 to 17 inches—dark brown loam 
17 to 60 inches—light olive brown, calcareous loam 


Esmond 


0 to 7 inches—very dark grayish brown, calcareous 
loam 

7 to 13 inches—yellowish brown, calcareous loam 

13 to 60 inches—light olive brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: Heimdal—moderate or high; 
Esmond—moderately low or moderate 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The poorly drained Hedman soils іп drainageways and 
low flat areas 

“Тһе moderately well drained Fram soils on hilltops 
and foot slopes 

° Very poorly drained soils in depressions 


Similar soils: 

* Soils that have a surface layer of sandy loam or fine 
sandy loam 

e Soils that have small seams and pockets of sand or 
gravel 

e Soils that have more clay and less sand 
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Use and Management 
Cropland 


Major management factors: Heimdal—water erosion; 
Esmond—water erosion, organic matter content, soil 
blowing, high pH 

° All of the crops suited to the county can be grown in 

areas of these soils. 

e Using conservation tillage and working the fields 

across the slope help to control erosion. 

e Using high-residue crops in a suitable rotation and 

returning crop residue to the soil help to maintain the 

content of organic matter. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing. 

е Crop varieties that are tolerant of the high pH level 

should be selected. 


Pasture 


Major management factors: Fertility, plant competition 

° A planned grazing system should be used. 

е Applications of fertilizer should be based on the 
results of soil tests. 

“ Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Heimdal—2e; Esmond—3e 
Windbreak suitability group: Heimdal—3; Esmond—8 


827C2—Heimdal-Esmond complex, 6 to 12 
percent slopes, eroded 


Composition 
Heimdal soil and similar soils: 45 to 75 percent 


Esmond soil and similar soils: 20 to 50 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Heimdal—side 
slopes on moraines; Esmond—shoulder slopes on 
moraines (fig. 9) 

Shape of areas: Irregular 

Size of areas: 3 to 80 acres 


Typical Profile 
Heimdal 
0 to 8 inches—very dark gray and dark grayish brown 
loam 


8 to 15 inches—dark brown loam 
15 to 60 inches—yellowish brown, calcareous loam 


Esmond 


0 to 8 inches—very dark gray, calcareous loam 
8 to 24 inches—light yellowish brown, calcareous loam 


Soil Survey 


24 to 60 inches—light olive brown, calcareous loam 


Soil Properties and Qualities 

Drainage class: Well drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: Heimdal—moderate or high; 
Esmond—moderately low or moderate 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 

Special characteristics: Moderately eroded or severely 
eroded in the strongly convex positions 


Inclusions 
Contrasting inclusions: 
* The poorly drained Hedman soils in drainageways 
* The moderately well drained Fram soils on hilltops 
and foot slopes 
* Very poorly drained soils in depressions 
Similar soils: 
* Soils that have a surface layer of sandy loam or fine 
sandy loam 
* Soils that have small seams and pockets of sand or 
gravel 
* Soils that have more clay and less sand 


Use and Management 
Cropland 


Major management factors: Heimdal—water erosion; 
Esmond—water erosion, organic matter content, soil 
blowing, high pH 

* All of the crops suited to the county can be grown in 

areas of these soils. 

* Productivity has been reduced by erosion. Unless the 

soils are protected, productivity will continue to decline. 

e Tilling on the contour or across the slope, using 

conservation tillage, and installing grassed waterways 

help to control erosion. 

* Using high-residue crops in a suitable rotation and 

returning crop residue to the soil help to maintain the 

content of organic matter. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing. 

* Crop varieties that are tolerant of the high pH level 

should be selected. 

Pasture 

Major management factors: Fertility, plant competition 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 

results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 


Interpretive Groups 
Land capability classification: Heimdal—3e; Esmond—6e 
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Figure 9.—An area of Heimdal-Esmond complex, 6 to 12 percent slopes, eroded. The Heimdal soil is in the darker areas on the lower side 
slopes, and the Esmond soil is in the lighter areas on the upper side slopes. 


Windbreak suitability group: Heimdal—3; Esmond—8 


867B—Graycalm-Menahga complex, 1 to 8 
percent slopes 
Composition 


Graycalm soil and similar soils: 50 to 60 percent 
Menahga soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Hilltops and side 
slopes on outwash plains 

Shape of areas: Irregular 

Size of areas: 3 to 300 acres 


Typical Profile 
Graycalm 
0 to 2 inches—very dark brown loamy sand 


2 to 9 inches—yellowish brown loamy sand 

9 to 18 inches—brown sand 

18 to 60 inches—pale brown sand that has bands of 
dark brown sandy loam 


Menahga 


0 to 3 inches—black loamy sand 

3 to 8 inches—dark gray loamy sand 

8 to 22 inches—brown loamy sand 

22 to 50 inches—yellowish brown sand 

50 to 60 inches—light yellowish brown sand 


Soil Properties and Qualities 


Drainage class: Graycalm—somewhat excessively 
drained; Menahga—excessively drained 

Permeability: Rapid 

Available water capacity: Low 

Organic matter content: Low or moderately low 

Surface runoff: Slow 
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Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 
° The poorly drained Epoufette soils in drainageways 
° Very poorly drained soils in depressions 


Similar soils: 

* Soils that have a thicker dark surface layer 
е Soils that have more clay 

* Soils that have thicker loamy bands 


Use and Management 
Woodland 


Major management factors: Equipment limitations, 
seedling mortality 

* Loose sand in heavily traveled areas can interfere with 

the traction of wheeled equipment, especially during dry 

periods. 

е Because of droughtiness, the competition for moisture 

is severe. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 

* Poor seedling survival rates during dry years can 

be improved by careful planting of vigorous nursery 

stock. 


Cropland 


Major management factors: Available water capacity, 
soil blowing 

* All of the crops suited to the county can be grown in 

areas of these soils. 

* Using conservation tillage and maintaining crop 

residue on or near the surface reduce the hazard of 

erosion and conserve moisture. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing and also collect 

snow for moisture. 


Pasture 


Major management factors: Fertility, plant competition 

* À planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 
Land capability classification: 4s 
Woodland ordination symbol: Graycalm—7A; 
Menahga—6S 
Windbreak suitability group: 7 


Soil Survey 


903B—Barnes-Langhei complex, 2 to 6 
percent slopes 


Composition 
Barnes soil and similar soils: 55 to 70 percent 
Langhei soil and similar soils: 25 to 40 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Barnes—hilltops 
and side slopes on moraines; Langhei—shoulder 
slopes on moraines (fig. 10) 

Shape of areas: Irregular 

Size of areas: 3 to 1,000 acres 


Typical Profile 
Barnes 


0 to 7 inches—very dark gray loam 

7 to 14 inches—dark brown loam 

14 to 34 inches—yellowish brown, calcareous loam 
34 to 60 inches—light olive brown, calcareous loam 


Langhei 


0 to 5 inches—very dark grayish brown, calcareous 
loam 
5 to 60 inches—light olive brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: Barnes—moderate or high; 
Langhei—low to moderate 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

° The moderately well drained Hamlet soils on hilltops 
and foot slopes 

° The poorly drained Flom soils in drainageways and 
low areas 

* Very poorly drained soils in depressions 


Similar soils: 

ο Soils that have less clay and more sand 

* Soils that have small seams and pockets of sand or 
gravel 

* Soils that have more clay in the subsoil 


Use and Management 
Cropland 
Major management factors: Barnes—water erosion; 
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Figure 10.—A typical landscape in an area of Barnes-Langhei complex, 2 to 6 percent slopes. The Barnes soil is in the darker areas, and 
the Langhei soil is in the lighter areas. 


Langhei—water erosion, organic matter content, soil 


blowing, high pH 
° All of the crops suited to the county can be grown in 
areas of these soils. 
e Using conservation tillage and working the fields 
across the slope help to control erosion. 
* Using high-residue crops in a suitable rotation and 
returning crop residue to the soil help to maintain the 
content of organic matter. 
* Vegetative barriers, such as windbreaks or grass 
strips, reduce the hazard of soil blowing. 
* Crop varieties that are tolerant of the high pH level 
should be selected. 


Pasture 


Major management factors: Fertility, plant competition 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Barnes—2e; Langhei—3e 
Windbreak suitability group: Barnes—3; Langhei—8 


903C2—Barnes-Langhei complex, 6 to 12 
percent slopes, eroded 


Composition 


Barnes soil and similar soils: 45 to 60 percent 
Langhei soil and similar soils: 30 to 50 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Barnes—side 
slopes on moraines; Langhei—shoulder slopes on 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 200 acres 
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Typical Profile 
Barnes 


0 to 6 inches—very dark brown loam 

6 to 11 inches—dark brown loam 

11 to 22 inches—dark yellowish brown, calcareous loam 
22 to 60 inches—light olive brown, calcareous loam 


Langhei 


0 to 4 inches—dark grayish brown, calcareous loam 
4 to 60 inches—light olive brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: Barnes—moderate or high; 
Langhei—low to moderate 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 

Special characteristics: Moderately eroded or severely 
eroded in the strongly convex positions 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Hamlet soils on hilltops 
and foot slopes 

* The moderately well drained Darnen soils on foot 
slopes 

* The poorly drained Flom soils in drainageways 

* Very poorly drained soils in depressions 


Similar soils: 

е Soils that have less clay and more sand 

е Soils that have small seams and pockets of sand or 
gravel 

е Soils that have more clay in the subsoil 


Use and Management 
Cropland 


Major management factors: Barnes—water erosion; 
Langhei—water erosion, organic matter content, soil 

- blowing, high pH 

* All of the crops suited to the county can be grown in 

areas of these soils. 

* Productivity has been reduced by erosion. Unless the 

soils are protected, productivity will continue to decline. 

* Tilling on the contour or across the slope, using 

conservation tillage, and installing grassed waterways 

help to control erosion. 

* Using high-residue crops in a suitable rotation and 

returning crop residue to the soil help to maintain the 

content of organic matter. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing. 

e Crop varieties that are tolerant of the high pH level 

should be selected. 


Soil Survey 


Pasture 


Major management factors: Fertility, water erosion 

* A planned grazing system should be used. 

* Seeding and mulching slopes and disturbed areas 
reduce the hazard of erosion. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Barnes—3e; Langhei—4e 
Windbreak suitability group: Barnes—3; Langhei—8 


942D2—Langhei-Barnes complex, 12 to 20 
percent slopes, eroded 


Composition 
Langhei soil and similar soils: 50 to 70 percent 
Barnes soil and similar soils: 25 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 
Landform and position on the landform: Langhei— 
shoulder slopes on moraines; Barnes—side slopes 
on moraines 
Shape of areas: Irregular 
Size of areas: 3 to 75 acres 


Typical Profile 
Langhei 


0 to 6 inches—dark grayish brown, calcareous loam 
6 to 60 inches—light olive brown, calcareous loam 


Barnes 


0 to 7 inches—very dark grayish brown loam 

7 to 13 inches—dark yellowish brown loam 

13 to 20 inches—yellowish brown, calcareous loam 
20 to 60 inches—light olive brown, calcareous loam 


Soil Properties and Qualities 

Drainage class: Well drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: Langhei—low to moderate; 
Barnes—moderate or high 

Surface runoff: Rapid 

Depth to the water table: More than 6 feet 

Special characteristics: Moderately eroded or severely 
eroded in the strongly convex positions 


Inclusions 


Contrasting inclusions: 
e The moderately well drained Darnen soils on foot 
slopes 
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° The poorly drained Flom soils in drainageways 


Similar soils: 

• Soils that have less clay and more sand 

е Soils that have small seams and pockets of sand or 
gravel 

e Soils that have more clay in the subsoil 


Use and Management 
Cropland 


Major management factors: Langhei—water erosion, 
organic matter content, soil blowing, high pH; 
Barnes—water erosion 

* Small grain and hay are the best suited crops. 

е Productivity has been reduced by erosion. Unless the 

soils are protected, productivity will continue to decline. 

* Tilling on the contour or across the slope, using 

conservation tillage, and installing grassed waterways 

help to control erosion. 

* Using high-residue crops in a suitable rotation and 

returning crop residue to the soil help to maintain the 

content of organic matter. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing. 

е Crop varieties that are tolerant of the high pH level 

should be selected. 


Pasture 


Major management factors: Fertility, water erosion 

“А planned grazing system should be used. 

е Applications of fertilizer should be based on the 
results of soil tests. 

* Seeding and mulching slopes and disturbed areas 
reduce the hazard of erosion. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Langhei—6e; Barnes—4e 
Windbreak suitability group: Langhei—8; Barnes—3 


967B—Waukon-Langhei complex, 2 to 6 
percent slopes 


Composition 
Waukon soil and similar soils: 55 to 75 percent 
Langhei soil and similar soils: 25 to 40 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Waukon— 
hilltops and side slopes on moraines; Langhei— 
shoulder slopes on moraines 

Shape of areas: Irregular 

Size of areas: 3 to 800 acres 
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Typical Profile 
Waukon 


0 to 6 inches—very dark gray loam 

6 to 14 inches—dark brown clay loam 

14 to 20 inches—yellowish brown clay loam 

20 to 60 inches—light yellowish brown, calcareous loam 


Langhei 


0 to 6 inches—dark grayish brown, calcareous loam 
6 to 39 inches—olive brown, calcareous loam 
39 to 60 inches—light yellowish brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: Waukon—moderate or high; 
Langhei—low to moderate 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Gonvick soils on hilltops 
and foot slopes 

* The poorly drained Flom soils in drainageways and 
low areas 

* Very poorly drained soils in depressions 


Similar soils: 

* Soils that have a surface layer of sandy loam 

* Soils that have small seams and pockets of sand or 
gravel 

* Soils that have more clay in the subsoil 

* Soils that have a thicker dark surface layer 


Use and Management 
Cropland 


Major management factors: Waukon—water erosion; 
Langhei—water erosion, organic matter content, soil 
blowing, high pH 

° All of the crops suited to the county can be grown in 

areas of these soils. 

* Using conservation tillage and working the fields 

across the slope help to control erosion. 

* Using high-residue crops in a suitable rotation and 

returning crop residue to the soil help to maintain the 

content of organic matter. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing. 

* Crop varieties that are tolerant of the high pH level 

should be selected. 


Pasture 


Major management factors: Fertility, plant competition 
* A planned grazing system should be used. 
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е Applications of fertilizer should be based on the 
results of soil tests. 

e Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Waukon—2e; Langhei—3e 
Windbreak suitability group: Waukon—3; Langhei—8 


967C2—Waukon-Langhei complex, 6 to 12 
percent slopes, eroded 

Composition 
Waukon soil and similar soils: 45 to 65 percent 


Langhei soil and similar soils: 25 to 40 percent 
Contrasting inclusions: 5 to 15 percent 
Setting 
Landform and position on the landform: Waukon—side 
slopes on moraines; Langhei—shoulder slopes on 
moraines 
Shape of areas: Irregular 
Size of areas: 3 to 200 acres 


Typical Profile 
Waukon 


0 to 6 inches—very dark grayish brown loam 

6 to 15 inches—dark brown clay loam 

15 to 28 inches—yellowish brown, calcareous loam 

28 to 60 inches—light yellowish brown, calcareous loam 


Langhei 


0 to 6 inches—dark grayish brown, calcareous loam 
6 to 19 inches—brown, calcareous loam 
19 to 60 inches—yellowish brown, calcareous loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: Waukon—moderate or high; 
Langhei—low to moderate 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 

Special characteristics: Moderately eroded or severely 
eroded in the strongly convex positions 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Darnen soils on foot 
slopes 

* The poorly drained Flom soils in drainageways 

е Very poorly drained soils in depressions 


Similar soils: 
* Soils that have a surface layer of sandy loam 


Soil Survey 


* Soils that have small seams and pockets of sand or 
gravel 

* Soils that have more clay in the subsoil 

* Soils that have a thicker dark surface layer 


Use and Management 
Cropland 


Major management factors: Waukon—water erosion; 
Langhei—water erosion, organic matter content, soil 
blowing, high pH 

* All of the crops suited to the county can be grown in 

areas of these soils. 

* Productivity has been reduced by erosion. Unless the 

soils are protected, productivity will continue to decline. 

* Tilling on the contour or across the slope (fig. 11), 

using conservation tillage, and installing grassed 

waterways help to control erosion. 

* Using high-residue crops in a suitable rotation and 

returning crop residue to the soil help to maintain the 

content of organic matter. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing. 

* Crop varieties that are tolerant of the high pH level 

should be selected. 


Pasture 


Major management factors: Fertility, water erosion 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Seeding and mulching slopes and disturbed areas 
reduce the hazard of erosion. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Waukon—3e; Langhei—4e 
Windbreak suitability group: Waukon—3; Langhei—8 


979D2—Langhei-Waukon complex, 12 to 20 
percent slopes, eroded 


Composition 


Langhei soil and similar soils: 45 to 60 percent 
Waukon soil and similar soils: 35 to 55 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 
Landform and position on the landform: Langhei— 
shoulder slopes on moraines; Waukon—side slopes 
on moraines (fig. 12) 
Shape of areas: irregular 
Size of areas: 3 to 75 acres 
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Figure 11.—Contour farming in an area of Waukon-Langhei complex, 6 to 12 percent slopes, eroded. 


Typical Profile 
Langhei 


0 to 5 inches—dark grayish brown, calcareous loam 
5 to 60 inches—light olive brown, calcareous loam 


Waukon 


0 to 6 inches—very dark grayish brown loam 
6 to 14 inches—brown clay loam 
14 to 60 inches—light olive brown, calcareous clay loam 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: Langhei—low; Waukon— 
moderate or high 

Surface runoff: Rapid 

Depth to the water table: More than 6 feet 

Special characteristics: Moderately eroded or severely 
eroded in the strongly convex positions 


Inclusions 
Contrasting inclusions: 
* The moderately well drained Darnen soils on foot 
slopes 
* The poorly drained Flom soils in drainageways 


Similar soils: 

* Soils that have a surface layer and subsoil of sandy 
loam 

е Soils that have more clay in the subsoil 


Use and Management 
Cropland 


Major management factors: Langhei—water erosion, 
organic matter content, soil blowing, high pH; 
Waukon—water erosion 

* Small grain and һау are the best suited crops. 

* Productivity has been reduced by erosion. Unless the 

soils are protected, productivity will continue to decline. 

* Tilling on the contour or across the slope, using 

conservation tillage, and installing grassed waterways 

help to control erosion. 
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Soil Survey 


Figure 12.—An area of Langhei-Waukon complex, 12 to 20 percent slopes, eroded. The Langhei soil is in the lighter areas, and the Waukon 
soil is in the darker areas. Areas of the included Darnen soils are on foot slopes in the foreground. 


* Using high-residue crops in a suitable rotation and 
returning crop residue to the soil help to maintain the 
content of organic matter. 

° Vegetative barriers, such as windbreaks or grass 
strips, reduce the hazard of soil blowing. 

* Crop varieties that are tolerant of the high pH level 
should be selected. 


Pasture 


Major management factors: Fertility, water erosion 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Seeding and mulching slopes and disturbed areas 
reduce the hazard of erosion. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Langhei—6e; Waukon—4e 
Windbreak suitability group: Langhei—8; Waukon—3 


1030—Pits, gravel-Udipsamments complex 


Description of areas: Active or abandoned areas that 
were used for sand and gravel pits; consisting of 
excavations, stockpiles of sand and gravel, areas 
filled with waste, and some ponded areas 

Size of areas: About 5 to 80 acres 

Shape of areas: Irregular 

Inclusions: Borrow pits from which loamy material has 
been removed 

Use and management: 

* These areas can be reclaimed and used for several 


Mahnomen County, Minnesota 


different purposes. Reclamation generally includes 
intensive filling and grading. In some areas topsoil and 
material from the subsoil can be stockpiled. 

е Natural revegetation of grasses and brush has begun 
in some areas. 

° |І reclaimed, some areas could be used for 
commercial or industrial development. 

* Wildlife habitat or recreational areas can be developed 
by revegetating and by utilizing the ponds that are in 
some areas. 

* Onsite investigation is needed to determine the 
potentia! and limitations of these areas for proposed 
uses. 

Interpretive groups: Not assigned 


1113—Haslie, Seelyeville, and Cathro soils, 
ponded 

Composition 
Haslie soil and similar soils: O to 95 percent 
Seelyeville soil and similar soils: 0 to 95 percent 


Cathro soil and similar soils: O to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Depressions on 
moraines and outwash plains 

Slope range: 0 to 1 percent 

Shape of areas: Irregular 

Size of areas: 5 to 200 acres 

Special characteristics: Ponding 


Typical Profile 
Haslie 


0 to 30 inches—black muck 

30 to 48 inches—dark olive gray, mottled, calcareous 
coprogenous earth 

48 to 60 inches—olive gray, mottled, calcareous 
coprogenous earth 


Seelyeville 


0 to 22 inches—black muck 
22 to 60 inches—very dark brown muck 


Cathro 


0 to 37 inches—black muck 
37 to 60 inches—light brownish gray, mottled, 
calcareous clay loam 


Soil Properties and Qualities 


Drainage class: Very poorly drained 

Permeability: Haslie—moderate or moderately rapid in 
the upper part, slow in the lower part; Seelyeville— 
moderately slow to moderately rapid; Cathro— 
moderately slow to moderately rapid in the upper 
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part, moderately slow or moderate in the lower part 

Available water capacity: Very high 

Organic matter content: Very high 

Surface runoff: Ponded 

Seasonal high water table: Haslie—1 foot above to 1 
foot below the surface; Seelyeville and Cathro—4.0 
feet above to 0.5 foot below the surface 


Inclusions 
Contrasting inclusions: 
“ Poorly drained and very poorly drained, mineral soils 
at the margins of the map unit 
Similar soils: 
° Soils that have sand below the layers of muck 


Use and Management 
Woodland 
Major management factors: Ponding, wetness 
* These soils are not suited to woodland. Ponding 
restricts the growth of trees. 
Cropland 
Major management factors: Ponding, wetness 
* These soils are not suited to crops because of 
ponding during the growing season. 
Pasture 
Major management factors: Ponding, wetness 


* Because of the ponding, only water-tolerant plants, 
such as cattails, reeds, and sedges, can be grown. 


Interpretive Groups 


Land capability classification: 8w 
Windbreak suitability group: 10 


1117—Hedman loam 


Composition 


Hedman soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Drainageways, 
edges of depressions, and low flat areas on 
moraines 

Slope range: 0 to 2 percent 

Shape of areas: Irregular 

Size of areas: 3 to 100 acres 


Typical Profile 


О to 12 inches—black, calcareous loam 

12 to 17 inches—dark gray, mottled, calcareous loam 

17 to 21 inches—dark grayish brown, mottled, 
calcareous fine sandy loam 
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21 to 46 inches—grayish brown, mottled, calcareous 
loam 

46 to 60 inches—light brownish gray, mottled, 
calcareous loam 


Soil Properties and Qualities 


Drainage class: Poorly drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: High 

Surface runoff: Slow 

Seasonal high water table: At the surface to 2 feet 
below the surface 


Inclusions 


Contrasting inclusions: 

• The moderately well drained Fram soils on knolls 

° The poorly drained Rockwell soils, which have a 
sandy upper mantle 

° Very poorly drained soils in depressions 

Similar soils: 

е Soils that have more sand in the surface layer 

е Soils that are noncalcareous at or near the surface 
“ Soils that have small seams and pockets of sand or 
gravel 


Use and Management 
Cropland 


Major management factors: Wetness, soil blowing, high 
pH 

е Most crops suited to the county can be grown if 

adequate drainage is provided. 

e Restricting fieldwork during wet periods minimizes 

surface compaction and helps to maintain tilth. 

е Maintaining crop residue on the surface, using 

conservation tillage, growing a cover crop, and planting 

field windbreaks reduce the hazard of soil blowing. 

е Crop varieties that are tolerant of the high pH level 

should be selected. 


Pasture 

Major management factors: Wetness, plant competition 

* Grazing during wet periods results in compaction of 

the surface layer and restricts plant growth. 

“ Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 
Interpretive Groups 


Land capability classification: 2w 
Windbreak suitability group: 2K, drained; 10, undrained 


1139—Marysland loam, occasionally flooded 


Composition 
Marysland soil and similar soils: 85 to 98 percent 


Soil Survey 


Contrasting inclusions: 2 to 15 percent 


Setting 


Landform and position on the landform: Plane and 
slightly concave areas in outwash channels and on 
stream terraces ` 

Slope range: 0 to 1 percent 

Shape of areas: Irregular 

Size of areas: 3 to 200 acres 


Typical Profile 


0 to 8 inches—black, calcareous loam 

8 to 16 inches—very dark gray, calcareous loam 

16 to 21 inches—dark gray, calcareous loam 

21 to 33 inches—grayish brown, mottled, calcareous 
loam 

33 to 37 inches—light brownish gray, mottled, 
calcareous loamy fine sand 

37 to 60 inches—light brownish gray, mottled, 
calcareous sand 


Soil Properties and Qualities 


Drainage class: Poorly drained 

Permeability: Moderate in the upper part, rapid in the 
lower part 

Available water capacity: Moderate 

Organic matter content: High 

Surface runoff: Slow 

Depth to the water table: 0.5 foot to 1.5 feet 

Special characteristics: Subject to occasional flooding 
for brief periods 


Inclusions 


Contrasting inclusions: 

«Тһе poorly drained Lamoure soils, which do not have 
a sandy substratum 

* The moderately well drained Fairdale soils on the 
higher terraces 

* Very poorly drained soils in depressions 


Similar soils: 
* Soils that have a surface layer of silt loam or silty clay 
loam 


Use and Management 
Cropland 


Major management factors: Wetness, soil blowing, high 
pH 

* Most crops suited to the county can be grown if 

adequate drainage is provided. 

* Maintaining crop residue on the surface, using 

conservation tillage, growing a cover crop, and planting 

field windbreaks reduce the hazard of soil blowing. 

* Crop varieties that are tolerant of the high pH level 

should be selected. 
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Pasture 


Major management factors: Wetness, plant competition 
* Grazing during wet periods results in compaction of 
the surface layer and restricts plant growth. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 3w 
Windbreak suitability group: 2K, drained; 10, undrained 


1142—Hedman-Fram complex 
Composition 
Hedman soil and similar soils: 45 to 60 percent 


Fram soil and similar soils: 35 to 50 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 

Landform and position on the landform: Hedman— 
drainageways, edges of depressions, and low flat 
areas on moraines; Fram—plane and slightly 
convex knolls on moraines 

Slope range: Hedman—0 to 2 percent; Fram—1 to З 
percent 

Shape of areas: Irregular 

Size of areas: 10 to 1,000 acres 


Typical Profile 
Hedman 


0 to 13 inches—black, calcareous loam 

13 to 21 inches—dark grayish brown, mottled, 
calcareous fine sandy loam 

21 to 35 inches—grayish brown, mottled, calcareous 
loam 

35 to 60 inches—light brownish gray, mottled, 
calcareous loam 


Fram 


0 to 9 inches—black, calcareous loam 

9 to 19 inches—grayish brown, calcareous fine sandy 
loam 

19 to 30 inches—yellowish brown, mottled, calcareous 
loam 

30 to 60 inches—grayish brown, mottled, calcareous 
loam 


Soil Properties and Qualities 


Drainage class: Hedman—poorly drained; Fram— 
somewhat poorly drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: Hedman—high; Fram—high or 
very high 

Surface runoff: Slow 
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Seasonal high water table: Hedman—at the surface to 2 
feet below the surface; Fram—at a depth of 2 to 6 
feet 


Inclusions 
Contrasting inclusions: | 
• The well drained Esmond and Heimdal soils on 
hilltops and side slopes 
* Very poorly drained soils in depressions 
Similar soils: 
* Soils that have a surface layer of sandy loam or silt 
loam 
* Soils that have a noncalcareous surface layer 
* Soils that have small seams and pockets of sand or 
gravel 
* Soils that have more clay and less sand 


Use and Management 
Cropland 


Major management factors: Hedman—wetness, high pH, 
soil blowing; Fram—high pH, soil blowing 

* Most of the crops suited to the county can be grown if 

adequate drainage is provided (fig. 13). 

* Using conservation tillage and maintaining crop 

residue on or near the surface reduce the hazard of 

erosion. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing. 

e Crop varieties that are tolerant of the high pH level 

should be selected. 


Pasture 


Major management factors: Plant competition, wetness 
* A planned grazing system should be used. 

* Grazing during wet periods results in compaction of 
the surface layer and restricts plant growth. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Hedman—2w; Fram—2e 
Windbreak suitability group: Hedman—2K, drained, 10, 
undrained; Fram—1K 


1147—Fordum, Fairdale, and Lamoure soils, 
frequently flooded 

Composition 
Fordum soil and similar soils: O to 95 percent 
Fairdale soi! and similar soils: O to 95 percent 
Lamoure soil and similar soils: O to 95 percent 
Contrasting inclusions: 5 to 15 percent 

Setting 

Landform and position on the landform: Fordum—plane 
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Soil Survey 


Figure 13.—Barley and corn in an area of Hedman-Fram complex. 


and slightly concave areas on flood plains; 
Fairdale—plane and slightly convex areas on flood 
plains; Lamoure—plane and concave areas on flood 
plains 

Slope range: 0 to 3 percent 

Shape of areas: Long and narrow 

Size of areas: 10 to 1,000 acres 


Typical Profile 
Fordum 


0 to 9 inches—very dark gray loam 

9 to 25 inches—very dark grayish brown, mottled, 
calcareous very fine sandy loam 

25 to 30 inches—brown, mottled, calcareous loamy 
sand 

30 to 38 inches—very dark grayish brown, mottled, 
calcareous fine sandy loam 

38 to 60 inches—grayish brown, mottled, calcareous 
sand 


Fairdale 


0 to 8 inches—black silt loam 

8 to 15 inches—dark grayish brown, calcareous loam 

15 to 20 inches—dark grayish brown, calcareous very 
fine sandy loam 

20 to 32 inches—dark grayish brown, mottled, 
calcareous loam 

32 to 37 inches—dark grayish brown, mottled, 
calcareous very fine sandy loam 

37 to 48 inches—grayish brown, mottled, calcareous silt 
loam 

48 to 60 inches—grayish brown, mottled, calcareous 
loam 


Lamoure 


0 to 11 inches—black, calcareous silty clay loam 
11 to 25 inches—very dark gray, calcareous silty clay 
loam 
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25 to 38 inches—dark gray, mottled, calcareous silty 
clay loam 

38 to 60 inches—dark grayish brown, mottled, 
calcareous silty clay loam 


Soil Properties and Qualities 


Drainage class: Fordum—poorly drained; Fairdale— 
moderately well drained; Lamoure—poorly drained 

Permeability: Fordum—moderate or moderately rapid in 
the upper part, rapid or very rapid in the lower part; 
Fairdale—moderate; Lamoure—moderately slow or 
moderate 


Available water capacity: Fordum—moderate; Fairdale— 


very high; Lamoure—high 

Organic matter content: Fordum—high or very high; 
Fairdale—moderate or high; Lamoure—high 

Surface runoff: Slow 

Seasonal high water table: Fordum—1 foot above to 1 
foot below the surface; Fairdale—at a depth of 3.5 


to 6.0 feet; Lamoure—at the surface to 2 feet below 


the surface 


Special characteristics: Subject to frequent flooding after 


periods of snowmelt or heavy rainfall 


inclusions 


Contrasting inclusions: 
* Soils that have a surface layer of muck 


Similar soils: 
* Soils that have layers of silty clay or clay 


Use and Management 
Cropland 


Major management factors: Frequent flooding, wetness 
* These soils are not suited to crops because of the 
flooding during the growing season. 


Pasture 


Major management factors: Frequent flooding, wetness 
* Only pasture grasses that are tolerant of periodic 
flooding and seasonal wetness should be seeded. 

* Grazing when the soil is wet results in compaction of 
the surface layer and restricts plant growth. 

e Additional fence maintenance is required because of 
the frequent flooding. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 6w 
Windbreak suitability group: 10 


61 


1148—Fairdale and Lamoure soils, 
occasionally flooded 


Composition 


Fairdale soil and similar soils: 0 to 95 percent 
Lamoure soil and similar soils: 0 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Fairdale—plane 
and slightly convex areas on flood plains; 
Lamoure—plane and concave areas on flood plains 

Slope range: 0 to 3 percent 

Shape of areas: Long and narrow 

Size of areas: 10 to 200 acres 


Typical Profile 
Fairdale 


0 to 7 inches—black, calcareous loam 

7 to 14 inches—dark grayish brown, calcareous loam 

14 to 22 inches—dark grayish brown, calcareous silt 
loam 

22 to 28 inches—grayish brown, mottled, calcareous 
very fine sandy loam 

28 to 34 inches—very dark gray and grayish brown, 
mottled, calcareous loam 

34 to 46 inches—grayish brown, mottled, calcareous 
fine sandy loam 

46 to 60 inches—grayish brown, mottled, calcareous 
loam 


Lamoure 


0 to 19 inches—black, calcareous silty clay loam 
19 to 26 inches—very dark gray, calcareous silty clay 


loam 

26 to 31 inches—gray, mottled, calcareous silty clay 
loam 

31 to 44 inches—very dark gray, mottled, calcareous 
silt loam 


44 to 60 inches—olive gray, mottled, calcareous loam 


Soil Properties and Qualities 


Drainage class: Fairdale—moderately wel! drained; 
Lamoure—poorly drained 

Permeability: Fairdale—moderate; Lamoure— 
moderately slow or moderate 

Available water capacity: Fairdale—very high; 
Lamoure—high 

Organic matter content: Fairdale—moderate or high; 
Lamoure—high 

Surface runoff: Slow 

Seasonal high water table: Fairdale—3.5 to 6.0 feet; 
Lamoure—at the surface to 2 feet below the surface 

Frequency of flooding: Occasional 
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Special characteristics: Subject to occasional flooding 
for brief periods 


Inclusions 


Contrasting inclusions: 
* Soils that have a surface layer of muck 
е Soils that have more sand 


Similar soils: 
* Soils that have layers of silty clay or clay 


Use and Management 
Cropland 


Major management factors: Wetness, soil blowing 

* Most crops can be grown if adequate drainage is 
provided. Providing drainage is difficult, however, 
because most areas have poor outlets. 

* Maintaining crop residue on the surface, using 
conservation tillage, growing a cover crop, and planting 
field windbreaks reduce the hazard of soil blowing. 


Pasture 


Major management factors: Wetness, plant competition 
* Only pasture grasses that are tolerant of seasonal 
wetness should be seeded. 

* Grazing when the soil is wet results in compaction of 
the surface layer. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Fairdale—2w; Lamoure— 
2w, drained, 4w, undrained 

Windbreak suitability group: Fairdale—1; Lamoure—2, 
drained, 10, undrained 


1149—Hamerly clay loam 


Composition 


Hamerly soi! and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 


Landform and position on the landform: Plane and 
slightly convex knolls on moraines 

Slope range: 1 to 3 percent 

Shape of areas: Irregular 

Size of areas: 3 to 300 acres 


Typical Profile 


О to 9 inches—black, calcareous clay loam 

9 to 13 inches—very dark grayish brown, calcareous 
clay loam 

13 to 23 inches—light olive brown, calcareous loam 

23 to 60 inches—light olive brown, mottled, calcareous 
loam 
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Soil Properties and Qualities 


Drainage class: Moderately well drained 
Permeability: Moderate 

Available water capacity: High 

Organic matter content: High 

Surface runoff: Medium or slow 

Depth to the water table: 2 to 4 feet 


Inclusions 


Contrasting inclusions: 

° The poorly drained Vallers soils in the lower concave 
areas 

° The well drained Barnes soils on side slopes 

° Very poorly drained soils in depressions 


Similar soils: 

е Soils that have a surface layer of silt loam 

е Soils that have small seams and pockets of sand or 
gravel 

* Soils that are noncalcareous at or near the surface 


Use and Management 
Cropland 


Major management factors: Soil blowing, high pH 

* All of the crops suited to the county can be grown in 
areas of this soil. 

* Maintaining crop residue on the surface, using 
conservation tillage, growing a cover crop, and planting 
field windbreaks reduce the hazard of soil blowing. 

* Crop varieties that are tolerant of the high pH level 
should be selected. 


Pasture 


Major management factors: Plant competition 

* A planned grazing system should be used. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2s 
Windbreak suitability group: 1K 


1152B—Sugarbush loamy sand, 1 to 8 
percent slopes 


Composition 


Sugarbush soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 
Landform and position on the landform: Hilltops and side 
slopes on outwash plains and valley trains 
Shape of areas: Irregular 
Size of areas: 3 to 300 acres 
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Typical Profile 


0 to 4 inches—black loamy sand 

4 to 7 inches—dark brown loamy sand 

7 to 17 inches—dark yellowish brown sandy loam 

17 to 22 inches—dark brown sandy loam 

22 to 31 inches—brown, calcareous coarse sand 

31 to 60 inches—brown, calcareous gravelly coarse 
sand 


Soil Properties and Qualities 

Drainage class: Well drained 
Permeability: Rapid in the upper part, moderately rapid 

in the next part, very rapid in the lower part 
Available water capacity: Low 
Organic matter content: Low 
Surface runoff: Slow 
Depth to the water table: More than 6 feet 


Inclusions 
Contrasting inclusions: 
* The somewhat excessively drained Two Inlets soils on 
side slopes 
* The moderately well drained Karlstad soils on concave 
hilltops and foot slopes 
* The poorly drained Epoufette soils in drainageways 


Similar soils: 

е Soils that have a surface layer of sandy loam 

* Soils that have more clay in the subsoil 

* Soils that have less clay in the subsoil 

* Soils that have more gravel in the substratum 

е Soils that have numerous cobble- to boulder-sized 
fragments throughout the profile 


Use and Management 
Woodland 


Major management factors: Plant competition 

* Unless the site is adequately prepared, competition 
from undesirable plants can prevent or delay natural or 
artificial reestablishment of trees. 

* Because of droughtiness, the competition for moisture 
is severe. 

* Adequate site preparation can control initial plant 
competition, and spraying controls subsequent growth. 
* Poor seedling survival rates during dry years can be 
improved by careful planting of vigorous nursery stock. 


Cropland 


Major management factors: Available water capacity, 
soil blowing 

* All of the crops suited to the county can be grown in 

areas of this soil. 

* Using conservation tillage and maintaining crop 

residue on or near the surface reduce the hazard of 

erosion. 

* Vegetative barriers, such as windbreaks or grass 
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strips, reduce the hazard of soil blowing and also collect 
snow for moisture. 


Pasture 


Major management factors: Fertility 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 3s 
Woodland ordination symbol: 6A 
Windbreak suitability group: 6G 


1152C—Sugarbush loamy sand, 8 to 15 
percent slopes 


Composition 


Sugarbush soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 
Landform and position on the landform: Side slopes on 
outwash plains and valley trains 
Shape of areas: Irregular 
Size of areas: 3 to 100 acres 


Typical Profile 


0 to 5 inches—very dark gray loamy sand 

5 to 8 inches—yellowish brown loamy sand 

8 to 16 inches—dark yellowish brown sandy loam 

16 to 60 inches—yellowish brown, calcareous gravelly 
sand 


Soil Properties and Qualities 


Drainage class: Weil drained 

Permeability: Rapid in the upper part, very rapid in the 
lower part 

Available water capacity: Low 

Organic matter content: Low 

Surface runoff: Slow 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The somewhat excessively drained Two Inlets soils on 
side slopes 

* The moderately well drained Karlstad soils on hilltops 
and foot slopes 

* The poorly drained Epoufette soils in drainageways 
Similar soils: 

* Soils that have a surface layer of sandy loam 

* Soils that have more clay in the subsoil 
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е Soils that have less clay in the subsoil 

е Soils that have more gravel 

е Soils that have numerous cobble- to boulder-sized 
fragments throughout the profile 


Use and Management 
Woodland 


Major management factors: Plant competition 

* Unless the site is adequately prepared, competition 
from undesirable plants can prevent or delay natural or 
artificial reestablishment of trees. 

* Because of droughtiness, the competition for moisture 
is severe. 

* Adequate site preparation can control initial plant 
competition, and spraying controls subsequent growth. 
* Poor seedling survival rates during dry years can be 
improved by careful planting of vigorous nursery stock. 


Cropland 


Major management factors: Water erosion, available 
water capacity, soil blowing 

* All of the crops suited to the county can be grown in 

areas of this soil. 

* Tilling on the contour or across the slope, chisel 

plowing, using grassed waterways, and including alfalfa 

and grasses in the rotation help to control erosion. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing and also collect 

snow for moisture. 

Pasture 

Major management factors: Fertility 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 

results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 4e 
Woodland ordination symbol: 6A 
Windbreak suitability group: 6G 


1152E—Sugarbush loamy sand, 15 to 30 
percent slopes 
Composition 
Sugarbush soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 
Setting 


Landform and position on the landform: Side slopes on 
outwash plains and valley trains 

Shape of areas: Irregular 

Size of areas: 3 to 100 acres 


Soil Survey 


Typical Profile 
0 to 2 inches—black loamy sand 
2 to 15 inches—brown loamy sand 
15 to 22 inches—yellowish brown sandy loam 
22 to 60 inches—light brownish yellow, calcareous 
coarse sand ` 


Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Rapid in the upper part, very rapid in the 
lower part 

Available water capacity: Low 

Organic matter content: Low 

Surface runoff: Medium 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The somewhat excessively drained Two Inlets soils on 
side slopes 

* The moderately well drained Karlstad soils on hilltops 
and foot slopes 

* The poorly drained Epoufette soils in drainageways 
Similar soils: 

* Soils that have a surface layer of sandy loam 

* Soils that have more clay in the subsoil 

* Soils that have less clay in the subsoil 

* Soils that have more gravel 

* Soils that have numerous cobble- to boulder-sized 
fragments throughout the profile 


Use and Management 
Woodland 


Major management factors: Erosion hazard, equipment 
limitations, plant competition 

* Careless use of wheeled and tracked equipment 

disturbs the protective layer of duff. 

* Seeding landings, logging areas, and skid roads after 

the trees are logged helps to establish a protective 

plant cover. 

* Using conventional harvesting methods is difficult 

because of the slope. 

* Because of droughtiness, the competition for moisture 

is severe. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 

* Poor seedling survival rates during dry years can be 

improved by careful planting of vigorous nursery stock. 

Cropland 


Major management factors: Slope 
* This soil is generally not suited to crops because of 
the slope. 


Pasture 
Major management factors: Slope, fertility 
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° A planned grazing system should be used. 

е Applications of fertilizer should be based on the 
results of soil tests. 

e Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 6e 
Woodland ordination symbol: 6R 
Windbreak suitability group: 6G 


1200—Egglake loam 


Composition 


Egglake soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 


Setting 
Landform and position on the landform: Drainageways 
and low flat areas on moraines 
Slope range: 0 to 2 percent 
Shape of areas: Irregular 
Size of areas: 3 to 40 acres 


Typical Profile 


0 to 4 inches—very dark gray loam 

4 to 10 inches—dark grayish brown fine sandy loam 

10 to 28 inches—dark grayish brown, mottled sandy 
clay loam 

28 to 60 inches—grayish brown, mottled, calcareous 
sandy loam 


Soil Properties and Qualities 


Drainage class: Poorly drained 
Permeability: Moderate 

Available water capacity: High 
Organic matter content: Moderate 
Surface runoff: Slow 

Depth to the water table: 1 to 3 feet 


Inclusions 


Contrasting inclusions: 

“Тһе moderately well drained Wykeham soils on foot 
slopes 

е Very poorly drained soils in depressions 

Similar soils: 

e Soils that have a surface layer of fine sandy loam 

e Soils that have less sand in the substratum 


Use and Management 
Woodland 
Major management factors: Equipment limitations, 
windthrow hazard, plant competition 
e Harvesting is limited to periods when the ground is 
frozen or dry. 
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e Because of the seasonal high water table, trees on 
this soil are shallow rooted. Many trees may be blown 
down during periods of high winds and excessive 
wetness. 

° If large openings are made in the canopy, invading 
plants can prevent natural or artificial regeneration of 
desired species. 

e Adequate site preparation can control initial plant 
competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Wetness 

° All of the crops suited to the county can be grown if 
adequate drainage is provided. 

* Restricting fieldwork during wet periods minimizes 
surface compaction and helps to maintain tilth. 


Pasture 


Major management factors: Wetness 

* Grazing during wet periods results in compaction of 
the surface layer and restricts plant growth. 

e Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 2w 
Woodland ordination symbol: 6W 
Windbreak suitability group: 2, drained; 10, undrained 


1233D2—Esmond-Heimdal complex, 12 to 20 
percent slopes, eroded 


Composition 
Esmond soil and similar soils: 55 to 80 percent 
Heimdal soil and similar soils: 15 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 
Landform and position on the landform: Esmond— 
shoulder slopes on moraines; Heimdal—side slopes 
on moraines 
Shape of areas: Irregular 
Size of areas: 3 to 50 acres 


Typical Profile 
Esmond 
0 to 5 inches—very dark grayish brown, calcareous 
loam 


5 to 22 inches—yellowish brown, calcareous loam 
22 to 60 inches—light olive brown, calcareous loam 
Heimdal 

0 to 5 inches—very dark gray loam 

5 to 11 inches—brown loam 

11 to 60 inches—light olive brown, calcareous loam 
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Soil Properties and Qualities 


Drainage class: Well drained 

Permeability: Moderate 

Available water capacity: High 

Organic matter content: Esmond—moderately low or 
moderate; Heimdal—moderate or high 

Surface runoff: Rapid 

Depth to the water table: More than 6 feet 

Special characteristics: Moderately eroded or severely 
eroded in the strongly convex positions 


Inclusions 


Contrasting inclusions: 

* The poorly drained Hedman soils in drainageways and 
flat areas 

ο The moderately well drained Fram soils on hilltops 
and foot slopes 

* Very poorly drained soils in depressions 


Similar soils: 

* Soils that have a surface layer of sandy loam or fine 
sandy loam 

* Soils that have small seams and pockets of sand or 
gravel 

е Soils that have more clay and less sand 


Use and Management 
Cropland 


Major management factors: Esmond—water erosion, 
organic matter content, soil blowing, high pH; 
Heimdal—water erosion 

° Small grain and hay are the best suited crops. 

* Productivity has been reduced by erosion. Unless the 

soils are protected, productivity will continue to decline. 

* Tilling on the contour or across the slope, using 

conservation tillage, installing grassed waterways, and 

including alfalfa and grasses in the rotation help to 
control erosion. 

* Using high-residue crops in a suitable rotation and 

returning crop residue to the soil help to maintain the 

content of organic matter. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing. 

* Crop varieties that are tolerant of the high pH level 

should be selected. 

Pasture 

Major management factors: Fertility, plant competition 

* À planned grazing system should be used. 

* Applications of fertilizer should be based on the 

results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 


Interpretive Groups 
Land capability classification: Esmond—7e; Heimdal—4e 


Soil Survey 
Windbreak suitability group: Esmond—8; Heimdal—3 


1238E—Two Inlets-Sugarbush complex, 15 
to 30 percent slopes 


Composition 
Two Inlets soil and similar soils: 45 to 60 percent 
Sugarbush soil and similar soils: 35 to 50 percent 
Contrasting inclusions: 5 to 15 percent 


Setting 


Landform and position on the landform: Side slopes on 
moraines 

Shape of areas: Irregular 

Size of areas: З to 100 acres 


Typical Profile 
Two inlets 


0 to 2 inches—very dark gray coarse sandy loam 

2 to 11 inches—yellowish brown loamy sand 

11 to 29 inches—dark yellowish brown gravelly loamy 
sand 

29 to 60 inches—brown, calcareous gravelly coarse 
sand 


Sugarbush 


0 to 2 inches—very dark gray coarse sandy loam 

2 to 9 inches—yellowish brown loamy coarse sand 

9 to 28 inches—dark brown coarse sandy loam 

28 to 60 inches—light yellowish brown, calcareous 
coarse sand 


Soil Properties and Qualities 


Drainage class: Sugarbush—well drained; Two Inlets— 
somewhat excessively drained 

Permeability: Two Inlets—moderately rapid or rapid in 
the upper part, rapid or very rapid in the lower part; 
Sugarbush—moderately rapid or rapid in the upper 
part, moderately rapid in the next part, very rapid in 
the lower part 

Available water capacity: Low 

Organic matter content: Moderately low 

Surface runoff: Rapid 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The poorly drained Epoufette soils in drainageways 
and low areas 

* Very poorly drained soils in depressions 


Similar soils: 

* Soils that have a surface layer of fine sandy loam 
* Soils that have more clay in the substratum 

* Soils that have numerous cobble- to boulder-sized 
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fragments throughout the profile 


Use and Management 
Woodiand 


Major management factors: Equipment limitations, plant 
competition 

e Using conventional harvesting methods is difficult 

because of the slope. 

* The loose, sandy surface can interfere with the 

traction of wheeled equipment. Roads should be built 

on the contour. 

* Because of droughtiness, the competition for moisture 

is severe. 

* Adequate site preparation can control initial plant 

competition, and spraying controls subsequent growth. 


Cropland 


Major management factors: Slope 
* These soils are generally not suited to crops because 
of the slope. 


Pasture 


Major management factors: Slope, fertility 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 
results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: Two Inlets—6s; 
Sugarbush—6e 

Woodland ordination symbol: Two Inlets—6R; 
Sugarbush—6R 

Windbreak suitability group: Two Inlets—7; Sugarbush— 
6G 


1241B—Sandberg sandy loam, 1 to 6 
percent slopes 
Composition 
Sandberg soil and similar soils: 90 to 98 percent 
Contrasting inclusions: 2 to 10 percent 
Setting 


Landform and position on the landform: Hilltops and side 
slopes on moraines and outwash plains 

Shape of areas: Irregular 

Size of areas; 3 to 80 acres 


Typical Profile 


0 to 10 inches—black sandy loam 
10 to 16 inches—dark brown gravelly loamy sand 
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16 to 46 inches—light yellowish brown, calcareous 
gravelly sand 
46 to 60 inches—pale brown, calcareous sand 


Soil Properties and Qualities 


Drainage class: Excessively drained 

Permeability: Moderately rapid or rapid in the upper 
part, very rapid in the lower part 

Available water capacity: Low 

Organic matter content: Moderately low 

Surface runoff: Slow 

Depth to the water table: More than 6 feet 


Inclusions 


Contrasting inclusions: 

* The moderately well drained Foldahl soils on plane 
and slightly convex slopes 

* The poorly drained Marysland and Rockwell soils in 
the lower concave areas 


Similar soils: 
* Soils that have a surface layer of loamy sand 
* Soils that have a substratum of loamy glacial till 


Use and Management 
Cropland 


Major management factors: Available water capacity, 
soil blowing, water erosion 

* All of the crops suited to the county can be grown in 

areas of this soil. 

* Using conservation tillage and maintaining crop 

residue on or near the surface reduce the hazard of 

erosion and conserve moisture. 

* Vegetative barriers, such as windbreaks or grass 

strips, reduce the hazard of soil blowing and also collect 

snow for moisture. 

Pasture 

Major management factors: Fertility, available water 
capacity, plant competition 

* A planned grazing system should be used. 

* Applications of fertilizer should be based on the 

results of soil tests. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 4s 
Windbreak suitability group: 7 


1804—Hamre muck, ponded 


Composition 


Hamre soil and similar soils: 85 to 90 percent 
Contrasting inclusions: 10 to 15 percent 
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Setting 


Landform and position on the landform: Depressions on 
moraines (fig. 14) 

Slope range: 0 to 1 percent 

Shape of areas: Irregular 

Size of areas: 5 to 200 acres 

Special characteristics: Ponding 


Typical Profile 


0 to 13 inches—black muck 

13 to 19 inches—very dark gray silt loam 

19 to 60 inches—grayish brown, mottled, calcareous 
loam 


Soil Properties and Qualities 


Drainage class: Very poorly drained 

Permeability: Moderate or moderately slow 

Available water capacity: Very high 

Organic matter content: Very high 

Surface runoff: Ponded 

Seasonal high water table: 1 foot above to 1 foot below 
the surface 


Inclusions 


Contrasting inclusions: 

° The very poorly drained Cathro, Markey, and Haslie 
soils, which have layers of muck more than 16 inches 
thick 

° The very poorly drained Seelyeville soils, which have 
layers of muck more than 51 inches thick 

* Poorly drained and very poorly drained, mineral soils 
at the margins of the map unit 

Similar soils: 

е Soils that have sand below the layer of muck 

ο Soils that have limnic material below the layer of muck 
е Soils that are calcareous at the surface 


Use and Management 
Woodland 


Major management factors: Ponding, wetness 

* This soil is not suited to woodland. The ponding 
restricts the growth of trees. 

Cropland 

Major management factors: Ponding, wetness 

e This soil is not suited to crops because of the ponding 
during the growing season. 

Pasture 

Major management factors: Ponding, wetness 

• Because of the ponding, only water-tolerant plants, 
such as cattails, reedgrass, and sedges, can be grown. 


Interpretive Groups 


Land capability classification: 8w 
Windbreak suitability group: 10 
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1825B—Seelyeville muck, sloping, seep land 
Composition 


Seelyeville soil and similar soils: 95 to 98 percent 
Contrasting inclusions: 2 to 5 percent 


Setting 
Landform and position on the landform: Gently sloping 
areas under hydrostatic pressure on moraines and 
outwash plains 
Slope range: 1 to 10 percent 
Shape of areas: Irregular 
Size of areas: 3 to 80 acres 


Typical Profile 


0 to 20 inches—very dark gray, calcareous muck 
20 to 55 inches—dark olive gray, calcareous muck 
55 to 60 inches—dark gray, calcareous muck 


Soil Properties and Qualities 


Drainage class: Very poorly drained 

Permeability: Moderately slow to moderately rapid 

Available water capacity: Very high 

Organic matter content: Very high 

Surface runoff: Slow 

Seasonal high water table: At the surface to 2 feet 
below the surface 

Special characteristics: Numerous springs and seep 
spots 


Inclusions 


Contrasting inclusions: 

e Poorly drained and very poorly drained, mineral soils 
at the margins of the map unit 

Similar soils: 

е Soils that have a layer of muck less than 51 inches 
thick 


Use and Management 
Woodland 


Major management factors: Wetness 

е Because of wetness and severe seedling mortality, 
trees are not managed for commercial purposes on this 
soil. 

Cropland 

Major management factors: Wetness 

* This soil is not suited to crops because of wetness 
during the growing season. 

Pasture 

Major management factors: Wetness 

е Because of the ponding, only water-tolerant plants, 
such as cattails, reeds, and sedges, can be grown. 


Interpretive Groups 
Land capability classification: 6w 
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Figure 14.—An area of Hamre muck, ponded. The ponding is a limitation in areas used for pasture. 


Windbreak suitability group: 10 


1878—Hamre muck 


Composition 


Hamre soil and similar soils: 85 to 90 percent 
Contrasting inclusions: 10 to 15 percent 


Setting 
Landform and position on the landform: Depressions on 
moraines 
Slope range: 0 to 1 percent 
Shape of areas: Irregular 
Size of areas: 5 to 200 acres 


Typical Profile 


0 to 14 inches—black muck 
14 to 19 inches—black clay loam 


19 to 60 inches—grayish brown, mottled, calcareous 
clay loam 


Soil Properties and Qualities 


Drainage class: Very poorly drained 

Permeability: Moderate or moderately slow 

Available water capacity: Very high 

Organic matter content: Very high 

Surface runoff: Very slow 

Seasonal high water table: 1 foot above to 1 foot below 
the surface 


Inclusions 


Contrasting inclusions: 

• The very poorly drained Cathro soils, which have 
layers of muck more than 16 inches thick 

* Poorly drained and very poorly drained, mineral soils 
at the margins of the map unit 
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Similar soils: 

* Soils that have sand below the layer of muck 

e Soils that have limnic material below the layer of muck 
* Soils that are calcareous at the surface 


Use and Management 
Woodland 


Major management factors: Wetness 

е Because of wetness and severe seedling mortality, 
trees are not managed for commercial purposes on this 
soil. 


Cropland 


Major management factors: Wetness, soil blowing 

e Most crops suited to the county can be grown if 
adequate drainage is provided. Providing drainage is 
difficult, however, because most areas have poor 
outlets. 

e Maintaining crop residue on the surface, using 
conservation tillage, growing a cover crop, and planting 
field windbreaks reduce the hazard of soil blowing. 


Pasture 


Major management factors: Wetness 

° Only grasses that can tolerate seasonal wetness and 
periodic ponding, such as reed canarygrass, should be 
seeded. 

e Controlling weeds, brush, and excess growth helps to 
maintain the quality and quantity of forage. 


Interpretive Groups 


Land capability classification: 3w, drained; 6w, undrained 
Windbreak suitability group: 2W, drained; 10, undrained 


1967—Hamerly-Vallers complex 


Composition 
Hamerly soil and similar soils: 45 to 60 percent 
Vallers soil and similar soils: 35 to 50 percent 
Contrasting inclusions: 5 to 15 percent 
Setting 
Landform and position on the landform: Hamerly—plane 
and slightly convex knolls on moraines; Vallers— 
drainageways, edges of depressions, and low flat 
areas on moraines 
Slope range: Hamerly—1 to 3 percent; Vallers—O to 2 
percent 
Shape of areas: Irregular 
Size of areas: 10 to 1,000 acres 


Typical Profile 
Hamerly 


0 to 9 inches—black, calcareous clay loam 
9 to 13 inches—grayish brown, calcareous clay loam 
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13 to 60 inches—light olive brown, mottled, calcareous 
clay loam 


Vallers 


0 to 7 inches—black, calcareous silty clay loam 

7 to 13 inches—olive gray, calcareous silty clay loam 

13 to 20 inches—olive gray, mottled, calcareous clay 
loam 

20 to 60 inches—light brownish gray, mottled, 
calcareous clay loam 


Soil Properties and Qualities 


Drainage class: Hamerly—somewhat poorly drained; 
Vallers—poorly drained 

Permeability: Hamerly—moderate; Vallers—moderately 
slow 

Available water capacity: High 

Organic matter content: High 

Surface runoff: Hamerly—medium; Vallers—slow 

Depth to the water table: Hamerly—2 to 4 feet; Vallers— 
1.0 to 2.5 feet 


Inclusions 


Contrasting inclusions: 

* The well drained Barnes and Langhei soils on hilltops 
and side slopes 

* Very poorly drained soils in depressions 


Similar soils: 

* Soils that have a surface layer of loam or silt loam 
* Soils that have a noncalcareous surface layer 

е Soils that have small seams and pockets of sand or 
gravel 

* Soils that have less clay and more sand 


Use and Management 
Cropland 


Major management factors: Vallers—wetness, soil 
blowing, high pH; Hamerly—soil blowing, high pH 

* Most of the crops suited to the county can be grown if 

adequate drainage is provided. 

* Crop varieties that are tolerant of the high pH level 

should be selected. 

* Maintaining crop residue on the surface, using 

conservation tillage, growing a cover crop, and planting 

field windbreaks reduce the hazard of soil blowing. 

Pasture 

Major management factors: Plant competition, wetness 

* A planned grazing system should be used. 

* Grazing during wet periods results in compaction of 

the surface layer and restricts plant growth. 

* Controlling weeds, brush, and excess growth helps to 

maintain the quality and quantity of forage. 


Interpretive Groups 
Land capability classification: Hamerly—2s; Vallers—2w 
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Windbreak suitability group: Hamerly—1K; Vallers—2K 


Prime Farmland 


Prime farmland is one of several kinds of important 


farmland defined by the U.S. Department of Agriculture. 


It is of major importance in meeting the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high-quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 

Prime farmland, as defined by the U.S. Department 
of Agriculture, is the land that is best suited to food, 
feed, forage, fiber, and oilseed crops. It may be 
cultivated land, pasture, woodland, or other land, but it 
is not urban or built-up land or water areas. It either is 
used for food or fiber crops or is available for those 
crops. The soil qualities, growing season, and moisture 
supply are those needed for a well managed soil to 
produce a sustained high yield of crops in an economic 
manner. Prime farmland produces the highest yields 
with minimal expenditure of energy and economic 
resources, and farming it results in the least damage to 
the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The 
level of acidity or alkalinity is acceptable. Prime 
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farmland has few or no rocks and is permeable to water 
and air. It is not excessively erodible or saturated with 
water for long periods and is not frequently flooded 
during the growing season. The slope ranges mainly 
from O to 6 percent. More detailed information about the 
criteria for prime farmland is available at the local office 
of the Natural Resources Conservation Service. 

About 220,000 acres in the survey area, or nearly 60 
percent of the total acreage, meets the soil 
requirements for prime farmland. Scattered areas of this 
land are throughout the county, but most are in the 
western part, mainly in associations 1, 2, and 3, which 
are described under the heading "General Soil Map 
Units." The crops grown on this land are mainly barley 
and wheat. 

The map units in the survey area that are considered 
prime farmland are listed in table 5. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
"Detailed Soil Map Units." 

Soils that have a seasonal high water table qualify as 
prime farmland only in areas where this limitation has 
been overcome by drainage measures. The need for 
these measures is indicated after the map unit name in 
table 5. Onsite evaluation is needed to determine 
whether or not this limitation has been overcome by 
corrective measures. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help to 
prevent soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavioral 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as a basis in predicting soil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreational facilities; and for wildlife habitat. 
It can be used to identify the potentials and limitations 
of each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
survey area. The survey can help planners to maintain 
or create a land use pattern in harmony with the natural 
soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


General management needed for crops and pasture 
is suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 


land capability classification used by the Natural 
Resources Conservation Service is explained; and the 
estimated yields of the main crops and hay and pasture 
plants are listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under the heading 
“Detailed Soil Map Units.” Specific information can be 
obtained from the local office of the Natural Resources 
Conservation Service or the Cooperative Extension 
Service. 

About two-thirds of the acreage of Mahnomen County 
is used as cropland. In 1988, the county produced 
about 65,000 acres of barley, 40,000 acres of wheat, 
22,000 acres of mixed hay, 17,000 acres of soybeans, 
10,000 acres of corn, and 7,000 acres of oats 
(Minnesota Agricultural Statistics Service, 1989). Many 
steeply sloping or excessively wet areas are used for 
pasture. The productivity of the soils ranges from 
marginal to high. Good management can increase 
yields and conserve the soil. 

Most of the cropland in the county is subject to water 
erosion or soil blowing. The hazard of erosion ranges 
from slight to severe. Sloping soils are the most 
susceptible to water erosion, and sandy soils that have 
a high content of free lime at the surface are the most 
susceptible to soil blowing. 

Erosion on cropland is harmful for several reasons. 
Nutrients and organic matter are lost as the topsoil is 
removed by erosion. Also, erosion on farmland can 
result in sedimentation at the base of slopes or in 
nearby depressions or in pollution of rivers and lakes. 
Controlling erosion helps to prevent this pollution and 
maintains the quality of water. 

Conservation tillage is one of the most effective 
erosion-control methods that can be used in the county. 
A conservation tillage system leaves part or all of the 
residue from the previous crop on the surface of the 
soil. Such systems include full-width tillage, chisel 
plowing or disc or strip tillage, ridge-till, and no-till 
farming. Conservation tillage helps to control erosion, 
reduces fuel consumption, and can result in substantial 
savings of time. Other conservation practices include 
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grassed waterways, water- and sediment-control basins, 
diversions, and stripcropping. Returning crop residue to 
the soil increases the rate of water infiltration and thus 
helps to control runoff and erosion. 

Soil blowing can be a problem throughout the county, 
but it is especially serious in areas of the droughty 
Sverdrup, Sandberg, and Foldahl soils. Soils that have 
a high content of lime, such as Fram, Grimstad, and 
Rockwell soils, are also highly susceptible to soil 
blowing. Most soil blowing occurs in the fall or early 
spring when the soil is bare. Leaving crop residue on 
the surface helps to protect the soil. Leaving fields that 
were plowed in the fall rough and cloddy can be 
effective in controlling soil blowing. Establishing field 
windbreaks and stripcropping also reduce the hazard of 
soil blowing. 

Weiness is a limitation in many low-lying and 
depressional areas. Artificial drainage minimizes 
ponding and lowers the water table below the root zone 
in areas of Flom, Vallers, Urness, Quam, and Rockwell 
soils. Open ditches drain much of the surface water and 
provide outlets for subsurface tile lines. If outlets are not 
available, a pumping station may be required. In wet, 
sandy soils, however, such as Marysland soils, pumping 
stations may not be effective because of the rapid 
permeability of the underlying material. The spacing of 
subsurface drainage lines depends on the type of soil 
and the depth at which the drains can be installed. 
Generally, areas where the soils are finer textured 
require closer spacing of the lines. 

Good soil tilth increases the rate of water infiltration 
and provides a good seedbed. Working the soils when 
they are wet can result in surface compaction and can 
damage soil structure. Moderately fine textured and fine 
textured soils are frequently tilled in the fall, but the 
hazard of erosion is high. Ridge planting or chisel 
plowing reduces the erosion hazard. Freezing and 
thawing during the winter improve the condition of the 
surface and make seedbed preparation easier in spring. 
Returning crop residue to the soil and adding manure 
improve tilth. A rotation that includes alfalfa and alfalfa- 
grass mixtures helps to loosen up the soil and improves 
tilth. Good tilth also helps the soils to warm up faster in 
the spring and allows for the efficient utilization of 
nutrients. 

On most of the soils in the county, crops respond 
well to applications of fertilizer. The need for fertilizer 
depends on the type of soil, past and present 
management, the degree of erosion, and the kinds of 
crops to be planted. The kind and amount of fertilizer to 
be used should be based on the results of soil tests. In 
areas where there are other limitations, such as 
droughtiness, excessive wetness, or an imbalance of 
nutrients caused by a high content of lime, applications 
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of fertilizer may not be as effective. A good fertility 
management program takes into account all the aspects 
of plant growth. Soil texture, organic matter content, 
and soil reaction affect herbicide application rates and 
the amount of carryover. Detailed information about 
these soil properties is provided in the section “Detailed 
Soil Map Units." 

The acreage in the county used for pasture has 
decreased in recent years. The land used for pasture is 
generally too wet, too steep, or too droughty for use as 
cropland. Existing pastures can be improved by 
applying fertilizer, rotating pastures, deferring grazing 
during wet periods, and controlling weeds. In places the 
pasture could be renovated by reseeding to more 
productive species. Drainage conditions and the type of 
soil should be considered when species are selected for 
seeding. 

The deep, well drained or moderately well drained 
Soils, such as Barnes, Naytahwaush, Waukon, Darnen, 
and Gonvick soils, are suited to a wide range of plant 
species, including alfalfa, birdsfoot trefoil, red clover, 
smooth bromegrass, timothy, orchardgrass, Kentucky 
bluegrass, and reed canarygrass. Also, these soils are 
suited to warm-season grasses, such as big bluestem, 
indiangrass, and switchgrass. All of these cool- and 
warm-season species are also well adapted to the 
somewhat poorly drained Hamerly and Fram soils. 

Poorly drained and very poorly drained soils, such as 
Auganaush, Flom, Vallers, Quam, and Hamre soils, are 
limited to species that are adapted to wet conditions. 
Adapted species include reed canarygrass, creeping 
foxtail, redtop, birdsfoot trefoil, alsike clover, and ladino 
clover. If a drainage system is installed, these soils are 
also suited to timothy, smooth bromegrass, Kentucky 
bluegrass, and red clover. 

Moderately well drained to excessively drained soils, 
such as Foldahl, Sandberg, and Menahga soils, 
typically produce forage in the spring and early summer 
and again in the fall, if precipitation is adequate. 
Droughty conditions limit production during the summer. 
Alfalfa, red clover, birdsfoot trefoil, smooth bromegrass, 
orchardgrass, timothy, Kentucky bluegrass, and 
intermediate wheatgrass grow well on these soils if an 
adequate moisture supply is available. Warm-season 
grasses, such as big bluestem, little bluestem, 
indiangrass, switchgrass, and sideoats grama, are also 
well adapted to these soils. With proper grazing 
management, these species provide good forage 
production during the summer and can be used with 
cool-season species to provide a full-season forage 
program. Current information on variety selection and 
adapted species can be obtained from local offices of 
the Cooperative Extension Service or the Natural 
Resources Conservation Service. 
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Yields per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table 
because of variations in rainfall and other climatic 
factors. The land capability classification also is shown 
in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate and timely tillage; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Natural Resources Conservation Service or 
of the Cooperative Extension Service can provide 
information about the management and productivity of 
the soils for those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops. 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for 
crops, and the way they respond to management. The 
criteria used in grouping the soils do not include major 
and generally expensive landforming that would change 
slope, depth, or other characteristics of the soils, nor do 
they include possible but unlikely major reclamation 
projects. Capability classification is not a substitute for 
interpretations designed to show suitability and 
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limitations of groups of soils for woodland or for 
engineering purposes. 

In the capability system, soils are generally grouped 
at three levels—capability class, subclass, and unit 
(USDA, 1961). Only class and subclass are used in this 
survey. i 

Capability classes, the broadest groups, are 
designated by the numbers 1 through 8. The numbers 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class 1 soils have few limitations that restrict their 
use. 

Class 2 soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class 3 soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class 4 soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class 5 soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class 6 soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class 7 soils have very severe limitations that make 
them unsuitable for cultivation. 

Class 8 soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, e, 
w, 5, or ο, to the class numeral, for example, 2e. The 
letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage); s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and с, used in only some parts of the United 
States, shows that the chief limitation is climate that is 
very cold or very dry. 

In class 1 there are no subclasses because the soils 
of this class have few limitations. Class 5 contains only 
the subclasses indicated by w, s, or c because the soils 
in class 5 are subject to little or no erosion. They 
have other limitations that restrict their use to 
pasture, rangeland, woodland, wildlife habitat, or 
recreation. 

The capability classification of the map units in this 
survey area is given in the section “Detailed Soil Map 
Units” and in the yields table. 


76 


Woodland Management and Productivity 


About one-third of Mahnomen County, primarily in 
the eastern part of the county, is woodland. Common 
tree species in areas on the upland moraine are oak, 
maple, basswood, aspen, and birch. Common species 
in the lowland areas are ash, willow, aspen, tamarack, 
and spruce. Sandy soils, such as those in glacial 
outwash areas, support jack pine, red pine, birch, and 
aspen (fig. 15). Oak, aspen, and willow grow along 
rivers, in wildlife management areas, and on farmsteads 
in the western part of the county. The timber is used 
primarily for pulpwood or firewood (fig. 16). 

Some wooded areas have recently been logged, are 
used for pasture, or have been cleared for crops, but 
there are still tracts of land in the eastern part of the 
county that could be used for timber production (Jakes 
and Raile, 1980). Table 7 can be used by woodland 
owners or forest managers in planning the use of soils 
for wood crops. Only those soils suitable for wood crops 
are listed. The table lists the ordination symbol for each 
soil. Soils assigned the same ordination symbol require 
the same general management and have about the 
same potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for an 
indicator tree species. The number indicates the 
volume, in cubic meters per hectare per year, which the 
indicator species can produce. The number 1 indicates 
low potential productivity; 2 and 3, moderate; 4 and 5, 
moderately high; 6 to 8, high; 9 to 11, very high; and 12 
to 39, extremely high. The second part of the symbol, a 
letter, indicates the major kind of soil limitation. The 
letter R indicates steep slopes; X, stoniness or 
rockiness; W, excess water in or on the soil; T, toxic 
substances in the soil; D, restricted rooting depth; C, 
clay in the upper part of the soil; S, sandy texture; F, a 
high content of rock fragments in the soil; and L, low 
strength. The letter A indicates that limitations or 
restrictions are insignificant. If a soil has more than one 
limitation, the priority is as follows: R, X, W, T, D, C, S, 
F, and L. 

In table 7, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Erosion hazard is the probability that damage will 
occur as a result of site preparation and cutting where 
the soil is exposed along roads, skid trails, and fire 
lanes and in log-handling areas. Forests that have been 
burned or overdrazed are also subject to erosion. 
Ratings of the erosion hazard are based on the percent 
of the slope. A rating of s/ight indicates that no 
particular prevention measures are needed under 
ordinary conditions. A rating of moderate indicates that 
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erosion-control measures are needed in certain 
silvicultural activities. A rating of severe indicates that 
special precautions are needed to control erosion in 
most silvicultural activities. 

Equipment limitation reflects the characteristics and 
conditions of the soil that restrict use of the equipment 
generally needed in woodland management or 
harvesting. The chief characteristics and conditions 
considered in the ratings are slope, stones on the 
surface, rock outcrops, soil wetness, and texture of the 
surface layer. A rating of s/ight indicates that under 
normal conditions the kind of equipment and season of 
use are not significantly restricted by soil factors. Soil 
wetness can restrict equipment use, but the wet period 
does not exceed 1 month. A rating of moderate 
indicates that equipment use is moderately restricted 
because of one or more soil factors. If the soil is wet, 
the wetness restricts equipment use for a period of 1 to 
3 months. A rating of severe indicates that equipment 
use is severely restricted either as to the kind of 
equipment that can be used or the season of use. If the 
Soil is wet, the wetness restricts equipment use for 
more than 3 months. 

Seedling mortality refers to the death of naturally 
occurring or planted tree seedlings, as influenced by the 
kinds of soil, soil wetness, or topographic conditions. 
The factors used in rating the soils for seedling mortality 
are texture of the surface layer, depth to a seasonal 
high water table and the length of the period when the 
water table is high, rock fragments in the surface layer, 
effective rooting depth, and slope aspect. A rating of 
slight indicates that seedling mortality is not likely to be 
a problem under normal conditions. Expected mortality 
is less than 25 percent. A rating of moderate indicates 
that some problems from seedling mortality can be 
expected. Extra precautions are advisable. Expected 
mortality is 25 to 50 percent. A rating of severe 
indicates that seedling mortality is a serious problem. 
Extra precautions are important. Replanting may be 
necessary. Expected mortality is more than 50 percent. 

Windthrow hazard is the likelihood that trees will be 
uprooted by the wind because the soil is not deep 
enough for adequate root anchorage. The main 
restrictions that affect rooting are a seasonal high water 
table and the depth to bedrock, a fragipan, or other 
limiting layers. A rating of slight indicates that under 
normal conditions no trees are blown down by the wind. 
Strong winds may damage trees, but they do not uproot 
them. A rating of moderate indicates that some trees 
can be blown down during periods when the soil is wet 
and winds are moderate or strong. A rating of severe 
indicates that many trees can be blown down during 
these periods. 

Plant competition ratings indicate the degree to which 
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Figure 15.—A mixed stand of pine, aspen, and hardwoods in an area of Sugarbush sandy loam, 1 to 8 percent slopes. 


undesirable species are expected to invade and grow 
when openings are made in the tree canopy. The main 
factors that affect plant competition are depth to the 
water table and the available water capacity. A rating of 
slight indicates that competition from undesirable plants 
is not likely to prevent natural regeneration or suppress 
the more desirable species. Planted seedlings can 
become established without undue competition. A rating 
of moderate indicates that competition may delay the 
establishment of desirable species. Competition may 
hamper stand development, but it will not prevent the 
eventual development of fully stocked stands. A rating 
of severe indicates that competition can be expected to 
prevent regeneration unless precautionary measures 
are applied. 

The potential productivity of merchantable or common 


trees on a soil is expressed as a site index and as a 
productivity class. The site index is the average height, 
in feet, that dominant and codominant trees of a given 
species attain in a specified number of years. The site 
index applies to fully stocked, even-aged, unmanaged 
stands. Commonly grown trees are those that woodland 
managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. 

The productivity class, a number, is the yield likely to 
be produced by the most important trees. This number, 
expressed as cubic meters per hectare per year, 
indicates the amount of fiber produced in a fully 
stocked, even-aged, unmanaged stand. 

The first species listed under common trees for a soil 
is the indicator species for that soil. It generally is the 
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Figure 16.—Timber being harvested for pulpwood. 


most common species on the soil and is the one that 
determines the ordination class. 

Trees to plant are those that are suitable for 
commercial wood production. 


Windbreaks and Environmental Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow (fig. 17). They also protect fruit 
trees and gardens, and they furnish habitat for wildlife. 
Several rows of low- and high-growing broadleaf and 
coniferous trees and shrubs provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 


of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on 
a well prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
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Figure 17.—A windbreak being established on a farmstead. 


screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Natural 
Resources Conservation Service or the Cooperative 
Extension Service or from a commercial nursery. 

At the end of each description under the heading 
“Detailed Soil Map Units,” the soil has been assigned 
to a windbreak suitability group. These groups are 
based primarily on the suitability of the soil for the 
locally adapted species, as is indicated by their growth 
and vigor. Detailed interpretations for each windbreak 
suitability group in the county are provided in the 
Technical Guide, which is available in the local office of 
the Natural Resources Conservation Service. 

The soils in Mahnomen County are assigned to 12 
different windbreak suitability groups. The paragraphs 
that follow describe these groups. In areas where the 


hazard of water erosion is severe, site preparation 
should be limited to spot treatment extending 2 feet 
from where a plant is established. 

Windbreak suitability group 1.—A wide variety of trees 
and shrubs can be grown as windbreaks and 
environmental plantings on these soils. Cultivation or 
applications of herbicide help to remove competing 
vegetation. 

Windbreak suitability group 1K.—Trees and shrubs 
grown as windbreaks and environmental plantings on 
these soils should be those that are tolerant of a high 
content of lime. The free carbonates in the soils tie up 
plant nutrients and limit their availability. Cultivation or 
applications of herbicide help to remove competing 
vegetation. 

Windbreak suitability group 2.—Trees and shrubs 
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grown as windbreaks and environmental plantings on 
these soils should be those that are tolerant of wetness. 
Cultivation or applications of herbicide help to remove 
competing vegetation. 

Windbreak suitability group 2K.—Trees and shrubs 
grown as windbreaks and environmental plantings on 
these soils should be those that are tolerant of wetness 
and a high content of lime. The free carbonates in the 
soils tie up plant nutrients and limit their availability. 
Because of the wetness, seedling mortality is moderate 
and spring planting may be delayed. Cultivation or 
applications of herbicide help to remove competing 
vegetation. 

Windbreak suitability group 2W.—Trees and shrubs 
grown as windbreaks and environmental plantings on 
these soils should be those that are tolerant of extreme 
wetness. Because of the wetness, seedling mortality is 
severe and spring planting may be delayed. Cultivation 
or applications of herbicide help to remove competing 
vegetation. 

Windbreak suitability group 2(O).—Trees and shrubs 
grown as windbreaks and environmental plantings on 
these soils should be those that are tolerant of extreme 
wetness. Because of the wetness, seedling mortality is 
severe and spring planting may be delayed. Cultivation 
or applications of herbicide help to remove competing 
vegetation. 

Windbreak suitability group 3.—A wide variety of trees 
and shrubs can be grown as windbreaks and 
environmental plantings on these soils. Cultivation or 
applications of herbicide help to remove competing 
vegetation. 

Windbreak suitability group 4L.—A wide variety of 
trees and shrubs can be grown as windbreaks and 
environmental plantings on these soils. Cultivation or 
applications of herbicide help to remove competing 
vegetation. 

Windbreak suitability group 6G.—Trees and shrubs 
grown as windbreaks and environmental plantings on 
these soils should be those that are tolerant of droughty 
conditions. Cultivation or applications of herbicide help 
to remove competing vegetation. 

Windbreak suitability group 7.—Trees and shrubs 
grown as windbreaks and environmental plantings on 
these soils should be those that are tolerant of droughty 
conditions. Seedling mortality is moderate because of 
the moisture stress caused by droughtiness. Leaving 
some vegetation on the surface during the early years 
of establishment helps to control soil blowing. 
Cultivation or applications of herbicide help to remove 
competing vegetation. 

Windbreak suitability group 8.—Trees and shrubs 
grown as windbreaks and environmental plantings on 
these soils should be those that are tolerant of a high 
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content of lime. The free carbonates in the soils tie up 
plant nutrients and limit their availability. Cultivation or 
applications of herbicide help to remove competing 
vegetation. 

Windbreak suitability group 10.—This group consists 
dominantly of soils or miscellaneous areas that are 
generally not suited to windbreaks or environmental 
plantings. Wetness, slope, or restricted available water 
capacity may limit planting, seedling survival, or the 
growth of trees and shrubs. Onsite investigation may 
identify areas where trees and shrubs can be planted. 
Special management may be needed in these areas. 


Recreation 


Mahnomen County offers a variety of recreational 
opportunities because of the diversity of soils, 
vegetation, and wildlife habitat. The county has large 
areas of cropland, woodland, and wetlands and has 
many lakes and streams. 

Most of the western part of the county, which was 
native prairie, is now farmland (Marshner, 1930). Many 
small tracts of prairie have been preserved and now 
provide areas where wildflowers, animals, and birds can 
be observed in their native habitat. The many shallow 
lakes in this part of the county provide habitat for 
waterfowl. Most of the wildlife management areas are 
open to the public for hunting and observation of 
wildlife. 

The eastern part of the county is mostly wooded. It 
has less farmland than the western part and has more 
deep lakes. Cabins and resorts are built around most of 
these lakes. Boating and fishing are the most common 
recreational activities, but camping, horseback riding, 
and hiking are also popular. Deer, bear, grouse, and 
waterfowl are hunted in the fall, and snowmobiling is 
common in the winter. 

The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreational uses by the duration and intensity of 
flooding and the season when flooding occurs. In 
planning recreational facilities, onsite assessment of the 


Mahnomen County, Minnesota 


height, duration, intensity, and frequency of flooding is 
essential. 

In table 9, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or a combination of 
these measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
12 and interpretations for dwellings without basements 
and for local roads and streets in table 11. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils are gently sloping and are not wet or subject to 
flooding during the period of use. The surface has few 
or no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after 
rains, and is not dusty when dry. If grading is needed, 
the depth of the soil over bedrock or a hardpan should 
be considered. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones or boulders on 
the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject 
to prolonged flooding during the period of use. They 
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have moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 


Mahnomen County supports a rich variety of wildlife, 
mainly because of the diversity of landscape and 
vegetation. The western part of the county, which is 
mainly prairie, has good potential for deer, moose, red 
fox, and other furbearers and for prairie chicken, 
Hungarian partridge, and migratory waterfowl. Intensive 
agriculture reduces the amount of land available for 
wildlife habitat, but farmsteads, field windbreaks, and 
set-aside areas provide some kinds of habitat. The land 
along rivers and streams also provides habitat for 
wildlife in agricultural areas. State and Federal wildlife 
areas have been set aside to provide cover and nesting 
grounds for wildlife. 

The eastern part of the county, which is primarily 
woodiand, supports deer, bear, raccoon, and other 
furbearers and ruffed grouse, migratory waterfowl, and 
numerous songbirds. Game fish, such as walleye, 
northern pike, bass, sunfish, and crappie, are plentiful in 
the deeper lakes. Soil conservation measures around 
these lakes minimize the pollution caused by runoff 
from farmland and thus help to maintain the quality of 
water. Houses and cabins around the lakes can also 
cause pollution unless the proper septic system is used. 
Specifications for septic systems can be obtained from 
the local office of the Cooperative Extension Service or 
the Soil and Water Conservation District. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat 
can be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or 
by promoting the natural establishment of desirable 
plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that 
are suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element 
of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. À rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
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and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or 
kind of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flooding. Soil temperature and soil 
moisture are also considerations. Examples of grain 
and seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flooding, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
fescue, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flooding. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are bluestem, goldenrod, 
beggarweed, wheatgrass, and grama. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. 
Soil properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, sweetgum, apple, 
hawthorn, dogwood, blackberry, and blueberry. 
Examples of fruit-producing shrubs that are suitable for 
planting on soils rated good are Russian-olive, autumn- 
olive, and crabapple. 

Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
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Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, wild rice, cordgrass, 
rushes, sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described 
in the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas 
produce grain and seed crops, grasses and legumes, 
and wild herbaceous plants. Wildlife attracted to these 
areas include bobwhite quail, pheasant, meadowlark, 
field sparrow, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, ruffed grouse, woodcock, thrushes, 
woodpeckers, squirrels, gray fox, raccoon, deer, and 
bear. 

Habitat for wetland wildlife consists of open, marshy 
or swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. Ratings are given 
for building site development, sanitary facilities, 
construction materials, and water management. The 
ratings are based on observed performance of the soils 
and on the estimated data and test data in the “Soil 
Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
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For example, estimates and other data generally apply 

only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 

soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations should be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, soil wetness, 
depth to a seasonal high water table, slope, likelinood 
of flooding, natural soil structure aggregation, and soil 
density. Data were collected about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kinds of adsorbed cations. Estimates were made for 
erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to evaluate the 
potential of areas for residential, commercial, industrial, 
and recreational uses; make preliminary estimates of 
construction conditions; evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; plan 
detailed onsite investigations of soils and geology; 
locate potential sources of gravel, sand, earthfill, and 
topsoil; plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same 
or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 11 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
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buildings, local roads and streets, and lawns and 
landscaping. The limitations are considered slight if soil 
properties and site features are generally favorable for 
the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features 
are not favorable for the indicated use and special 
planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. Special feasibility studies 
may be required where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by stone content, soil 
texture, and slope. The time of the year that 
excavations can be made is affected by the depth toa 
seasonal high water table and the susceptibility of the 
soil to flooding. The resistance of the excavation walls 
or banks to sloughing or caving is affected by soil 
texture and depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based on 
soil properties, site features, and observed performance 
of the soils. A high water table, flooding, shrinking and 
swelling, and organic layers can cause the movement of 
footings. A high water table, large stones, slope, and 
flooding affect the ease of excavation and construction. 
Landscaping and grading that require cuts and fills of 
more than 5 or 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material; a base 
of gravel, crushed rock, or stabilized soil material; and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. A high water table, flooding, large stones, and 
slope affect the ease of excavating and grading. Soil 
strength (as inferred from the engineering classification 
of the soil), shrink-swell potential, frost action potential, 
and depth to a high water table affect the traffic- 
supporting capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
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and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, and the 
available water capacity in the upper 40 inches affect 
plant growth. Flooding, wetness, slope, stoniness, and 
the amount of sand, clay, or organic matter in the 
surface layer affect trafficability after vegetation is 
established. 


Sanitary Facilities 


Table 12 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

Table 12 also shows the suitability of the soils for 
use as daily cover for landfill. A rating of good indicates 
that soil properties and site features are favorable for 
the use and good performance and low maintenance 
can be expected; fair indicates that soil properties and 
site features are moderately favorable for the use and 
one or more soil properties or site features make the 
soil less desirable than the soils rated good; and poor 
indicates that one or more soil properties or site 
features are unfavorable for the use and overcoming 
the unfavorable properties requires special design, extra 
maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, and flooding affect 
absorption of the effluent. Large stones interfere with 
installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material 
beneath the absorption field to filter the effluent 
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effectively. Many local ordinances require that this 
material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
flooding, large stones, and content of organic matter. 

Excessive seepage resulting from rapid permeability 
in the soil or a water table that is high enough to raise 
the level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope can cause construction problems, and 
large stones can hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground- 
water pollution. Ease of excavation and revegetation 
should be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, a high water table, slope, and flooding 
affect both types of landfill. Texture, stones and 
boulders, highly organic layers, and soil reaction affect 
trench landfills. Unless otherwise stated, the ratings 
apply only to that part of the soil within a depth of about 
6 feet. For deeper trenches, a limitation rated slight or 
moderate may not be valid. Onsite investigation is 
needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area sanitary 
landfill. The soil material is obtained offsite, transported 
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to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil 
blowing. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over the water table to permit revegetation. The 
soil material used as the final cover for a landfill should 
be suitable for plants. The surface layer generally has 
the best workability, more organic matter, and the best 
potential for plants. Material from the surface layer 
should be stockpiled for use as the final cover. 


Construction Materials 


Table 13 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help to determine the 
suitability of each layer for use as roadfill. The 
performance of soil after it is stabilized with lime or 
cement is not considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
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material, a low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have a moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet and have a water 
table at a depth of less than 1 foot. They may have 
layers of suitable material, but the material is less than 
3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. They 
are used in many kinds of construction. Specifications 
for each use vary widely. In table 13, only the 
probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by such properties as soil 
reaction, available water capacity, and fertility. The ease 
of excavating, loading, and spreading is affected by 
rock fragments, slope, a water table, soil texture, and 
thickness of suitable material. Reclamation of the 
borrow area is affected by slope, a water table, and 
rock fragments. 

Soils rated good have friable, loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are naturally fertile or 
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respond well to fertilizer and are not so wet that 
excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel or stones, or soils that 
have slopes of 8 to 15 percent. The soils are not so wet 
that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel or stones, have slopes of more than 
15 percent, or have a seasonal high water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 


Water Management 


Table 14 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees; and aquifer-fed 
excavated ponds. The limitations are considered slight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and are 
easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increase in construction costs, and possibly increased 
maintenance are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage 
capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the 
soil material below the surface layer to a depth of about 
5 feet. It is assumed that soil layers will be uniformly 
mixed and compacted during construction. 

The ratings do not indicate the ability of the natural 
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soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. A high water table affects the amount of 
usable material. It also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original 
surface. Excavated ponds are affected by depth to a 
permanent water table, permeability of the aquifer, and 
quality of the water as inferred from the salinity of the 
Soil. Large stones affect the ease of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
layers that affect the rate of water movement; 
permeability; depth to a high water table or depth of 
standing water if the soil is subject to ponding; slope; 
susceptibility to flooding; subsidence of organic layers; 
and the potential for frost action. Excavating and 
grading and the stability of ditchbanks are affected by 
large stones, slope, and the hazard of cutbanks caving. 
Availability of drainage outlets is not considered in the 
ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake rate, 
permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones. 
The performance of a system is affected by the depth of 
the root zone and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to control erosion and conserve moisture by 
intercepting runoff. Slope, wetness, and large stones 
affect the construction of terraces and diversions. A 
restricted rooting depth, a severe hazard of soil blowing 
or water erosion, an excessively coarse texture, and 
restricted permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
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stones, wetness, and slope affect the construction of 
grassed waterways. A hazard of soil blowing, low 
available water capacity, restricted rooting depth, and 
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restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, plasticity, 
and compaction characteristics. 

Estimates of soi! properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help to characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classification, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 15 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under the heading "Soil Series and Their 
Morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 
in the fraction of the soil that is less than 2 millimeters 
in diameter (fig. 18). "Loam," for example, is soil that is 
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Figure 18.—Percentages of clay, silt, and sand in the basic USDA 
soil textural classes. 


7 to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural 
terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (ASTM, 1993) and 
the system adopted by the American Association of 
State Highway and Transportation Officials (AASHTO, 
1986). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
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clayey soils as ML, CL, OL, MH, CH, and OH; and 
highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, 
for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 


of grain-size distribution, liquid limit, and plasticity index. 


Soils in group A-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are classified in group A-8 on the basis of visual 
inspection. 

If laboratory data are available, the A-1, A-2, and А-7 
groups are further classified as A-1-a, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments 3 to 10 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates 
determined mainly by converting volume percentage in 
the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or 2 
percentage points) across classification boundaries, the 
classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 16 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
and on test data for these and similar soils. 
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Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the 
soil material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, plasticity, the ease of soil dispersion, and 
other soil properties. The amount and kind of clay in a 
soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
Vs-bar moisture tension. Weight is determined after 
drying the soil at 105 degrees C. In this table, the 
estimated moist bulk density of each major soil horizon 
is expressed in grams per cubic centimeter of soil 
material that is less than 2 millimeters in diameter. Bulk 
density data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other 
soil properties. The moist bulk density of a soil indicates 
the pore space available for water and roots. A bulk 
density of more than 1.6 can restrict water storage and 
root penetration. Moist bulk density is influenced by 
texture, kind of clay, content of organic matter, and soil 
structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems and septic tank absorption fields. 

Available water capacity refers to the quantity of 
water that the soi! is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, bulk density, and soil 
structure. Available water capacity is an important factor 
in the choice of plants or crops to be grown and in the 
design and management of irrigation systems. Available 
water capacity is not an estimate of the quantity of 
water actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
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fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
classes are low, a change of less than 3 percent; 
moderate, 3 to 6 percent; and high, more than 6 
percent. Very high, greater than 9 percent, is sometimes 
used. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water 
that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped 
according to the following distinctions: 

1. Coarse sands, sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult 
to establish. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, and sapric soil material. 
These soils are very highly erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

3. Coarse sandy loams, sandy loams, fine sandy 
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loams, and very fine sandy loams. These soils are 
highly erodible. Crops can be grown if intensive 
measures to control soil blowing are used. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay loams. These soils are erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, noncalcareous clay loams, and 
silty clay loams that are more than 35 percent clay. 
These soils are moderately erodible. Crops can be 
grown if measures to control soil blowing are used. 

5. Noncalcareous loams and silt loams that are less 
than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. These soils are slightly 
erodible. Crops can be grown if measures to control soil 
blowing are used. 

6. М№опсаісагеоиѕ loams and silt loams that аге 
more than 20 percent clay and noncalcareous clay 
joams that are less than 35 percent clay. These soils 
are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

7. Silts, noncalcareous silty clay loams that are less 
than 35 percent clay, and fibric soil material. These 
soils are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

8. Soils that are not subject to soil blowing because 
of coarse fragments on the surface or because of 
surface wetness. 

Organic maiter is the plant and animal residue in the 
soil at various stages of decomposition. In table 16, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the infiltration of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
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sands or gravelly sands. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential, soils that have a permanent high water table, 
soils that have a claypan or clay layer at or near the 
surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

If a soil is assigned to two hydrologic groups in table 
17, the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of 
occurrence are estimated. Frequency is expressed as 
none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions (the chance 
of flooding is nearly 0 percent to 5 percent in any year); 
occasional that it occurs infrequently under normal 
weather conditions (the chance of flooding is 5 to 50 
percent in any year); and frequent that it occurs often 
under normal weather conditions (the chance of 
flooding is more than 50 percent in any year). Duration 
is expressed as very brief if less than 2 days, brief if 2 
to 7 days, long if 7 days to 1 month, and very long if 
more than 1 month. Probable dates are expressed in 
months. About two-thirds to three-fourths of all flooding 
occurs during the stated period. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and little or no 
horizon development. 

Also considered are local information about the 
extent and levels of flooding and the relation of each 
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soil on the landscape to historic floods. Information on 
the extent of flooding based on soil data is less specific 
than that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The estimates 
are based mainly on the evidence of a saturated zone, 
namely grayish colors or mottles in the soil. Indicated in 
table 17 are depth to the seasonal high water table; the 
kind of water table—that is, perched or apparent; and 
the months of the year that the water table commonly is 
high. A water table that is seasonally high for less than 
1 month is not indicated in table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A 
perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of 
the soil. The first numeral in the range indicates how 
high the water rises above the surface. The second 
numeral indicates the depth below the surface. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
generally results from either desiccation and shrinkage 
or oxidation of organic material, or both, following 
drainage. Subsidence takes place gradually, usually 
over a period of several years. Table 17 shows the 
expected initial subsidence, which usually is a result of 
drainage, and total subsidence, which results from a 
combination of factors. 

Potential frost action is the likelinood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and 
is not artificially drained. Silty and highly structured, 
clayey soils that have a high water table in winter are 
the most susceptible to frost action. Well drained, very 
gravelly, or very sandy soils are the least susceptible. 
Frost heave and low soil strength during thawing cause 
damage mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 


Mahnomen County, Minnesota 


weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors results in a severe 
hazard of corrosion. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
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are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (USDA, 
1975). Beginning with the broadest, these categories 
are the order, suborder, great group, subgroup, family, 
and series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 18 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Eleven soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/ Ап 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquoll (Aqu, 
meaning water, plus oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Haplaquolls (Hap/, meaning 
minimal horizonation, plus aquoll, the suborder of the 
Mollisols that has an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. intergrades аге 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haplaquolls. 

FAMILY. Families are established within a subgroup 


on the basis of physical and chemical properties and 
other characteristics that affect management. Generally, 
the properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, depth 
of the root zone, consistence, moisture equivalent, 
slope, and permanent cracks. A family name consists of 
the name of a subgroup preceded by terms that indicate 
soil properties. An example is fine-loamy, mixed, frigid 
Typic Haplaquolls. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
substratum can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the 
series in the survey area is described. The detailed 
description of each soil horizon follows standards in the 
"Soil Survey Manual" (USDA, 1993). Many of the 
technical terms used in the descriptions are defined in 
"Soil Taxonomy" (USDA, 1975). Unless otherwise 
stated, matrix colors in the descriptions are for moist 
soil. Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units of each soil series are described in 
the section "Detailed Soil Map Units." 


Auganaush Series 
Drainage class: Poorly drained 


Permeability: Moderate in the upper part, slow in the 
next part, moderately slow or slow in the lower part 
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Landform: Moraines 

Parent material: Glacial till 

Slope range: 0 to 2 percent 

Taxonomic class: Fine, mixed, frigid Mollic Ochraqualfs 


Typical Pedon 


Auganaush loam, 2,120 feet north and 500 feet east of 
the southwest corner of sec. 35, T. 144 N., R. 40 W. 


А—0 to 5 inches; black (М 2/0) loam, very dark gray (N 
3/0) dry; weak fine granular structure; friable; many 
fine roots; 1 percent gravel; slightly acid; clear wavy 
boundary. 

E—5 to 8 inches; dark grayish brown (2.5Y 4/2) loam, 
gray (10YR 5/1) dry; common medium distinct dark 
olive gray (5Y 3/2) mottles; weak fine subangular 
blocky structure; friable; many fine roots; 1 percent 
gravel; moderately acid; clear irregular boundary. 

Btgi—8 to 17 inches; grayish brown (2.5Y 5/2) clay; 
common fine distinct olive (5Y 5/3) mottles; 
moderate medium subangular blocky structure; very 
firm; common medium roots; common distinct very 
dark grayish brown (2.5Y 3/2) clay films on faces of 
peds and in pores; 1 percent gravel; slightly acid; 
gradual wavy boundary. 

Btg2—17 to 22 inches; olive gray (5Y 5/2) silty clay 
loam; few medium distinct light olive brown (2.5Y 
5/4) mottles; moderate medium subangular blocky 
structure; firm; few medium roots; common distinct 
very dark grayish brown (2.5Y 3/2) clay films on 
faces of peds and in pores; 2 percent gravel; 
neutral; gradual wavy boundary. 

Btg3—22 to 38 inches; olive gray (5Y 5/2) silty clay 
loam; common medium prominent light olive brown 
(2.5Y 5/6) mottles; weak medium subangular blocky 
structure; firm; few medium roots; few distinct very 
dark grayish brown (2.5Y 3/2) clay films in pores; 
slight effervescence; neutral; 2 percent gravel; clear 
wavy boundary. 

Cg—38 to 60 inches; light olive gray (5Y 6/2) silty clay 
loam; common medium distinct light olive brown 
(2.5Υ 5/4) and few fine distinct olive (BY 5/4) 
mottles; massive; firm; 3 percent gravel; strong 
effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 16 to 40 inches 
Content of rock fragments: 1 to 8 percent throughout the 
profile 


A horizon: 
Hue—2.5Y, 10YR, or neutral 
Value—2 or 3 
Chroma—0 to 2 
Texture—loam 
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E horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—loam, silt loam, or fine sandy loam 


Btg horizon: 
Hue—5Y or 2.5Y 
Value—4 or 5 
Chroma—1 or 2 
Texture—clay, silty clay, silty clay loam, or clay 
loam 


Cg horizon: 
Hue—5Y or 2.5Y 
Value—5 to 7 
Chroma—1 or 2 
Texture—silty clay loam, clay loam, or silty clay 


Barnes Series 


Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 2 to 20 percent 

Taxonomic class: Fine-loamy, mixed Udic Haploborolls 


Typical Pedon 


Barnes loam, 2 to 6 percent slopes, 2,450 feet west and 
150 feet south of the northeast corner of sec. 19, T. 144 
N., R. 42 W. 


Ар--0 to 9 inches; black (10ҮН 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; 1 percent 
gravel; slightly alkaline; abrupt smooth boundary. 

Bw—9 to 15 inches; dark brown (10YR 4/3) loam; 
moderate fine subangular blocky structure; friable; 
few fine roots; 3 percent gravel; slightly alkaline; 
clear wavy boundary. 

Bk—15 to 33 inches; yellowish brown (10YR 5/4) loam; 
moderate medium subangular blocky structure; 
friable; 3 percent gravel; common white (2.5Y 8/2) 
carbonate coatings on faces of peds; few soft white 
(2.5Y 8/2) threads and masses of carbonates; 
violent effervescence; moderately alkaline; gradual 
wavy boundary. 

C—33 to 60 inches; light yellowish brown (10YR 6/4) 
loam; massive; friable; 5 percent gravel; strong 
effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 10 to 18 inches 
Thickness of the mollic epipedon: 7 to 12 inches 
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Content of rock fragmenis: 1 to 10 percent throughout 
the profile 
Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 5 
Chroma—2 to 4 
Texture—loam 


Bk horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam 


Beltrami Series 


Drainage class: Moderately well drained 

Permeability: Moderately slow 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 1 to 3 percent 

Taxonomic class: Fine-loamy, mixed Aquic Eutroboralfs 


Typical Pedon 


Beltrami loam, 300 feet north and 1,900 feet east of the 
southwest corner of sec. 22, T. 143 N., R. 40 W. 


Α---0 to 4 inches; very dark gray (10YR 3/1) loam, 
grayish brown (10YR 5/2) dry; weak fine granular 
structure; very friable; many medium roots; 3 
percent gravel; neutral; clear wavy boundary. 

E—4 to 9 inches; grayish brown (10YR 5/2) loam; weak 
thin platy structure; friable; common medium roots; 
3 percent gravel; neutral; clear wavy boundary. 

Bti—9 to 21 inches; yellowish brown (10YR 5/4) clay 
loam; few fine distinct dark grayish brown (10YR 
4/2) mottles; moderate medium subangular blocky 
structure; firm; common medium roots; common 
distinct dark grayish brown (10YR 3/2) clay films on 
faces of peds; 3 percent gravel; slightly acid; 
gradual wavy boundary. 

Bt2—21 to 32 inches; brown (10YR 5/3) clay loam; few 
fine distinct yellowish brown (10YR 5/6) and few 
fine faint grayish brown (10YR 5/2) mottles; strong 
medium angular blocky structure; firm; common 
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medium roots; many distinct very dark grayish 
brown (10YR 3/2) clay films on faces of peds; 3 
percent gravel; slightly acid; clear wavy boundary. 

Bt3—32 to 36 inches; light olive brown (2.5Y 5/4) clay 
loam; common fine distinct strong brown (7.5YR 
5/6) and few fine distinct light brownish gray (2.5Y 
6/2) mottles; moderate medium subangular blocky 
structure; friable; few fine roots; few prominent very 
dark grayish brown (10YR 3/2) clay films on faces 
of peds; 5 percent gravel; slight effervescence; 
slightly alkaline; clear wavy boundary. 

C—36 to 60 inches; light yellowish brown (2.5Y 6/4) 
loam; common fine distinct strong brown (7.5YR 
5/6) and few fine distinct light brownish gray (2.5Y 
6/2) mottles; massive; friable; few fine roots; 5 
percent gravel; strong effervescence; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 22 to 40 inches 
Content of rock fragments: 2 to 10 percent throughout 
the profile 


A horizon: 
Hue—10YR 
Value—2 to 4 
Chroma—1 or 2 
Texture—loam 


E horizon: 
Hue—10YR 
Value—4 to 6 
Chroma—1 or 2 
Texture—loam or fine sandy loam 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—2 to 4 
Texture—loam or clay loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—loam or clay loam 


Cathro Series 


Drainage class: Very poorly drained 

Permeability: Moderately slow to moderately rapid in the 
upper part, moderately slow or moderate in the 
lower part 

Landform: Moraines 

Parent material: Organic material over glacial till 

Slope range: 0 to 1 percent 
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Taxonomic class: Loamy, mixed, euic Terric 
Borosaprists 


Typical Pedon 


Cathro muck, 1,500 feet south and 500 feet west of the 
northeast corner of sec. 16, Т. 146 М., R. 41 W. 


081---0 to 15 inches; muck, black (5YR 2/1) rubbed 
and pressed; weak fine granular structure; common 
fine and medium roots; about 35 percent fiber 
unrubbed, 15 percent rubbed; mostly herbaceous 
fiber; neutral; clear smooth boundary. 

Oa2—15 to 24 inches; muck, black (N 2/0) broken 
faced and rubbed; moderate medium subangular 
blocky structure parting to weak fine granular; 
common very fine and fine roots; about 30 percent 
fiber unrubbed, less than 10 percent rubbed; mostly 
herbaceous fiber; neutral; abrupt smooth boundary. 

Cg1—24 to 36 inches; light brownish gray (2.5Y 6/2) 
loam; common fine distinct gray (10YR 6/1) and few 
fine prominent strong brown (7.5YR 5/6) mottles; 
massive; friable; few very fine roots; 4 percent 
gravel; strong effervescence; moderately alkaline; 
gradual wavy boundary. 

Cg2—36 to 60 inches; gray (5Y 5/1) loam; common 
medium distinct strong brown (7.5YR 5/6) mottles; 
massive; friable; 5 percent gravel; slight 
effervescence; slightly alkaline. 


Range in Characteristics 


Thickness of the organic material: 16 to 51 inches 
Depth to carbonates: 16 to 51 inches 


Oa horizon: 
Hue—10YR, 7.5YR, 5YR, or neutral 
Value—2 or 3 
Chroma—O0 to З 
Texture—muck 


Cg horizon: 
Hue—40YH, 2.5Y, or 5Y 
Value—4 to 6 
Chroma—1 to 3 
Texture—loam, clay loam, silty clay loam, or fine 
sandy loam 
Content of rock fragments—1 to 15 percent 


Colvin Series 


Drainage class: Poorly drained 

Permeability: Moderately slow or moderate 

Landform: Outwash channels and low stream terraces 
Parent material: Silty glacial sediments 

Slope range: 0 to 1 percent 

Taxonomic class: Fine-silty, frigid Typic Calciaquolls 


Soil Survey 


Typical Pedon 


Colvin silt loam, occasionally flooded, 1,000 feet east 
and 300 feet south of the northwest corner of sec. 4, T. 
146 N., R. 42 W. 


A—O to 9 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak moderate granular structure; 
friable; many fine roots; strong effervescence; 
moderately alkaline; clear wavy boundary. 

Bkg1—9 to 21 inches; gray (БҮ 5/1) silt loam; weak 
moderate subangular blocky structure; friable; 
common soft white (2.5Y 8/2) accumulations of 
carbonates; violent effervescence; moderately 
alkaline; clear wavy boundary. 

Bkg2—21 to 28 inches; light brownish gray (2.5Y 6/2) 
silt loam; common fine prominent olive yellow (2.5Y 
6/6) and few medium distinct light olive brown (2.5Y 
5/4) mottles; weak fine subangular blocky structure; 
friable; common soft white (2.5Y 8/2) accumulations 
of carbonates; violent effervescence; moderately 
alkaline; clear wavy boundary. 

Cg1—28 to 52 inches; olive (БҮ 5/3) silt loam; common 
fine distinct light olive brown (2.5Y 5/4) and few fine 
prominent yellowish brown (10YR 5/6) mottles; 
massive; friable; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

Cg2—52 to 60 inches; pale olive (БҮ 6/3) very fine 
sandy loam; common fine distinct light yellowish 
brown (2.5Y 6/4) and few fine distinct gray (5Y 5/1) 
mottles; massive; very friable; slight effervescence; 
slightly alkaline. 


Range in Characteristics 
Thickness of the mollic epipedon: 8 to 20 inches 


A horizon: 
Hue—2.5Y, 10YR, or neutral 
Value—2 or 3 
Chroma—o or 1 
Texture—silt loam 


Bk horizon: 
Ние--10ҮН, 2.5Y, 5Y, or neutral 
Value—3 to 7 
Chroma—0 to 2 
Texture—silty clay loam or silt loam 
Cg horizon: 
Hue—5Y or 2.5Y 
Value—3 to 6 
Chroma—1 to 4 
Texture—silt loam, silty clay loam, sandy clay loam, 
very fine sandy loam, or sandy loam 


Darnen Series 


Drainage class: Well drained 
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Permeability: Moderate 

Landform: Moraines 

Parent material: Colluvial material over glacial till 

Slope range: 2 to 6 percent 

Taxonomic class: Fine-loamy, mixed Pachic Udic 
Haploborolls 


Typical Pedon 


Darnen loam, 2 to 6 percent slopes, 300 feet west and 
2,000 feet south of the northeast corner of sec. 9, T. 
144 N., R. 41 W. 


Ap—0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; neutral; abrupt 
smooth boundary. 

A—10 to 28 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; friable; few fine roots; 
1 percent gravel; neutral; clear wavy boundary. 

Bw1—28 to 38 inches; very dark grayish brown (10YR 
3/2) loam, dark grayish brown (10YR 4/2) dry; 
moderate fine subangular biocky structure; friable; 
few fine roots; 2 percent gravel; neutral; gradual 
wavy boundary. 

Bw2—38 to 47 inches; very dark grayish brown (10YR 
3/2) and dark grayish brown (2.5Y 4/2) loam; weak 
fine subangular blocky structure; friable; 4 percent 
gravel; strong effervescence; slightly alkaline; 
gradual wavy boundary. 

C—47 to 60 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; 4 percent gravel; strong 
effervescence; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 40 inches 

Thickness of the mollic epipedon: 24 to 48 inches 

Content of rock fragments: 0 to 5 percent throughout the 
profile 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—loam or clay loam 


C horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—loam or clay loam 
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Egglake Series 


Drainage class: Poorly drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 0 to 2 percent 

Taxonomic class: Fine-loamy, mixed, frigid Mollic 
Ochraqualfs 


Typical Pedon 


Egglake loam, 1,750 feet north and 2,000 feet west of 
the southeast corner of sec. 35, T. 143 N., R. 39 W. 


А--0 to 4 inches; very dark gray (10YR 3/1) loam, dark 
gray (10ҮН 4/1) dry; weak fine granular structure; 
friable; many fine roots; 2 percent gravel; slightly 
acid; clear wavy boundary. 

E—4 to 10 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, light brownish gray (10YR 6/2) dry; 
weak fine subangular blocky structure; friable; 
common fine roots; 2 percent gravel; neutral; 
gradual wavy boundary. 

Btg—10 to 28 inches; dark grayish brown (2.5Y 4/2) 
sandy clay loam; common medium prominent 
yellowish red (5ΥΗ 4/6) and few fine distinct olive 
brown (2.5Y 4/4) mottles; weak medium subangular 
blocky structure; friable; few medium roots; few faint 
dark gray (2.5Y 4/1) clay films on faces of peds and 
in pores; 5 percent gravel; neutral; gradual wavy 
boundary. 

Cg—28 to 60 inches; grayish brown (2.5Y 5/2) sandy 
loam; common fine prominent brownish yellow 
(10YR 6/6) and few fine faint light brownish gray 
(2.5Y 6/2) mottles; massive; friable; 8 percent 
gravel; slight effervescence; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 40 inches 
Content of rock fragments: 2 to 10 percent throughout 
the profile 
A horizon: 
Hue—2.5Y or 10YR 
Value—2 or 3 
Chroma—0 or 1 
Texture—loam 


E horizon: 

Hue—10YR or 2.5Y 

Value—4 to 6 

Chroma—1 or 2 

Texture—fine sandy loam or sandy loam 
Btg horizon: 

Hue—5Y or 2.5Y 

Value—4 to 6 

Chroma—1 or 2 
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Texture—sandy clay loam, loam, or sandy loam 


Cg horizon: 
Hue—5Y or 2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—sandy loam or coarse sandy loam 


Epoufette Series 


Drainage class: Poorly drained 

Permeability: Moderately rapid in the upper part, very 
rapid in the lower part 

Landform: Outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 2 percent 

Taxonomic class: Coarse-loamy, mixed, frigid Mollic 
Ochraqualfs 


Typical Pedon 


Epoufette sandy loam, 1,780 feet north and 400 feet 
west of the southeast corner of sec. 8, T. 143 N., R. 39 
W. 


A—0 to 9 inches; black (10ҮН 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
very friable; common fine roots; 2 percent gravel; 
neutral; gradual wavy boundary. 

Eg—9 to 27 inches; dark grayish brown (2.5Y 4/2) 
sand; common fine distinct light yellowish brown 
(2.5Y 6/4) and medium yellowish brown (10YR 5/6) 
mottles; single grain; loose; common fine roots; 5 
percent gravel; neutral; clear wavy boundary. 

Btg—27 to 35 inches; dark grayish brown (2.5Y 4/2) 
sandy loam; common medium distinct light olive 
brown (2.5Y 5/6) mottles; weak fine subangular 
blocky structure; friable; few fine roots; common 
clay bridges between sand grains; 5 percent gravel; 
neutral; clear wavy boundary. 

Cg—35 to 60 inches; grayish brown (2.5Y 5/2) gravelly 
sand; common fine distinct light yellowish brown 
(2.5Y 6/4) mottles; single grain; loose; 15 percent 
gravel; slight effervescence; moderately alkaline. 


Range in Characteristics 
Depth to carbonates: 18 to 40 inches 


A horizon: 

Hue—10YR or 2.5Y 

Value—2 or 3 

Chroma—1 or 2 

Texture—sandy loam 

Content of rock fragments—O to 15 percent 
Eg horizon: 

Hue—10YR or 2.5Y 

Value—4 to 6 


Soil Survey 


Chroma—1 or 2 
Texture—sand, loamy sand, or gravelly loamy sand 
Content of rock fragments—5 to 15 percent 


Btg horizon: 
Hue—10YR, 2.5Y, or БҮ 
Value—4 to 6 
Chroma—1 or 2 
Texture—sandy loam or gravelly loamy sand 
Content of rock fragments—5 to 20 percent 


Cg horizon: 
Hue—10YH, 2.5Y, or 5Y 
Value—5 or 6 
Chroma—2 or 3 
Texture—sand, coarse sand, or the gravelly analogs 
of these textures 
Content of rock fragments—10 to 35 percent 


Esmond Series 


Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 3 to 20 percent 

Taxonomic class: Coarse-loamy, mixed Udorthentic 
Haploborolls 


Typical Pedon 


Esmond loam, in an area of Heimdal-Esmond complex, 

6 to 12 percent slopes, eroded, 1,400 feet west and 100 
feet north of the southeast corner of sec. 18, T. 146 N., 

R. 42 W. 


Ap—0 to 8 inches; very dark gray (10YR 3/1) loam, 
gray (10YR 5/1) dry; weak fine granular structure; 
friable; common fine roots; 2 percent gravel; strong 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

Bk—8 to 24 inches; light yellowish brown (10YR 6/4) 
loam; weak fine and medium subangular blocky 
structure; friable; few fine roots; common soft white 
(2.5Y 8/2) threads and masses of carbonates; 3 
percent gravel; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

C—24 to 60 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; 5 percent gravel; strong 
effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 8 inches 

Thickness of the mollic epipedon: 4 to 10 inches 

Content of rock fragments: 1 to 10 percent throughout 
the profile 
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A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam, sandy loam, fine sandy loam 


C horizon: 
Hue—2.5Y 
Value—4 or 5 
Chroma—2 to 4 
Texture—loam, sandy loam, fine sandy loam 


Fairdale Series 


Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Flood plains 

Parent material: Alluvium 

Slope range: 0 to 3 percent 

Taxonomic class: Fine-loamy, mixed (calcareous), frigid 
Mollic Udifluvents 


Typical Pedon 


Fairdale loam, in an area of Fairdale and Lamoure soils, 
occasionally flooded, 180 feet south and 90 feet east of 
the northwest corner of sec. 31, Т. 145 М., R. 40 W. 


A—O to 7 inches; black (10ҮН 2/1) loam, dark gray 
(10YR 4/1) dry; moderate fine subangular blocky 
structure; friable; common fine roots; very slight 
effervescence; slightly alkaline; clear wavy 
boundary. 

C1—7 to 14 inches; dark grayish brown (10ҮН 4/2) 
loam; weak medium subangular blocky structure; 
friable; few fine roots; strong effervescence; 
moderately alkaline; clear wavy boundary. 

C2—14 to 22 inches; dark grayish brown (2.5Y 4/2) silt 
loam; massive; friable; few very fine roots; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

C3—22 to 28 inches; grayish brown (2.5Y 5/2) very fine 
sandy loam; few medium prominent brownish yellow 
(10YR 6/6) mottles; massive; friable; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

C4—28 to 34 inches; very dark gray (10YR 3/1) and 
grayish brown (2.5Y 5/2) loam; few medium distinct 
olive brown (2.5Y 4/4) mottles; massive; friable; 
strong effervescence; moderately alkaline; clear 
wavy boundary. 
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C5—34 to 46 inches; grayish brown (2.5Y 5/2) fine 
sandy loam; common medium distinct dark 
yellowish brown (10YR 4/4) mottles; massive; 
strong effervescence; moderately alkaline; clear 
wavy boundary. 

C6—46 to 60 inches; grayish brown (2:5Ү 5/2) loam; 
common fine distinct olive brown (2.5Y 4/4) and 
prominent dark yellowish brown (10YR 4/6) mottles; 
massive; few threads of lime; strong effervescence; 
moderately alkaline. 


Range in Characteristics 
Depth to carbonates: 0 to 10 inches 


A horizon: 
Hue—10YR or 2.5Y 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—1 to 3 
Texture—loam and silt loam with strata of silty clay 
loam, fine sandy loam, or very fine sandy loam 


Flom Series 


Drainage class: Poorly drained 

Permeability: Moderately slow 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 0 to 2 percent 

Taxonomic class: Fine-loamy, mixed, frigid Typic 
Haplaquolls 


Typical Pedon 


Flom silty clay loam, 1,200 feet north and 2,600 feet 
east of the southwest corner of sec. 17, T. 143 N., R. 
42 W. 


Αρ--0 to 10 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; weak fine granular 
structure; friable; many fine roots; 1 percent gravel; 
neutral; abrupt smooth boundary. 

ABg—10 to 15 inches; very dark grayish brown (10YR 
3/2) and dark grayish brown (2.5Y 4/2) clay loam; 
weak fine subangular blocky structure; friable; few 
fine roots; 2 percent gravel; neutral; gradual wavy 
boundary. 

Bg—15 to 20 inches; dark grayish brown (2.5Y 4/2) clay 
loam; common fine distinct light olive brown (2.5Y 
4/4) mottles; moderate fine subangular blocky 
structure; friable; few fine roots; few strong brown 
(7.5YR 5/8) iron stains; 2 percent gravel; slightly 
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alkaline; gradual wavy boundary. 

Bkg—20 to 38 inches; grayish brown (2.5Y 5/2) loam; 
many medium distinct light olive brown (2.5Y 5/4) 
and few fine prominent yellowish brown (10YR 5/6) 
mottles; massive; friable; few soft white (2.5Y 8/2) 
masses of carbonates; few strong brown (7.5YR 
5/8) iron stains; 5 percent gravel; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Cg—38 to 60 inches; light olive brown (2.5Y 5/2) loam; 
common fine distinct light brownish gray (2.5Y 5/4) 
and common fine prominent yellowish brown (10YR 
5/6) mottles; massive; friable; 5 percent gravel; 
strong effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 30 inches 

Thickness of the mollic epipedon: 10 to 24 inches 

Content of rock fragments: 1 to 10 percent throughout 
the profile 


A horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma—0 ог 1 
Texture—silty clay loam 
ABg horizon: 
Colors—similar to those of the A and Bg horizons 
Textures—similar to those of the A and Bg horizons 


Bg horizon: 
Hue—2.5Y or БҮ 
Value—4 or 5 
Chroma—1 or 2 
Texture—clay loam, loam, or silty clay loam 


Bkg horizon: 
Hue—2.5Y or 5Y 
Value—4 or 5 
Chroma—2 or 3 
Texture—clay loam or loam 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam or clay loam 


Foldahl Series 


Drainage class: Moderately well drained 

Permeability: Rapid in the upper part, moderately slow 
or moderate in the lower part 

Landform: Glacial lake plains 

Parent material: Sandy lacustrine sediments over glacial 
till 

Slope range: 1 to 3 percent 


Soil Survey 


Taxonomic class: Sandy over loamy, mixed Aquic 
Haploborolls 


Typical Pedon 


Foldahl sandy loam, 2,400 feet east and 2,150 feet 
north of the southwest corner of sec. 28, T. 145 N., R. 
41 W. 


Ap—0 to 8 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; very friable; few medium roots; 
neutral; abrupt smooth boundary. 

Bw1—8 to 15 inches; very dark grayish brown (10YR 
3/2) loamy sand, dark grayish brown (10YR 4/2) 
dry; weak fine subangular blocky structure; very 
friable; few medium roots; neutral; clear wavy 
boundary. 

Bw2—15 to 22 inches; dark grayish brown (10YR 4/2) 
loamy sand; weak fine subangular blocky structure; 
very friable; few fine roots; neutral; clear wavy 
boundary. 

C1—22 to 30 inches; yellowish brown (10YR 5/4) fine 
sand; few fine distinct brownish yellow (10YR 6/8) 
and faint pale brown (10YR 6/3) mottles; single 
grain; loose; few fine roots; strong effervescence; 
moderately alkaline; clear smooth boundary. 

2C2—30 to 42 inches; light olive brown (2.5Y 5/4) loam; 
common medium distinct light brownish gray (2.5Y 
6/2) and brownish yellow (10YR 6/8) mottles; 
massive; friable; 2 percent gravel; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

2C3—42 to 60 inches; light olive brown (2.5Y 5/4) loam; 
common fine faint grayish brown (2.5Y 5/2) mottles; 
massive; friable; 5 percent gravel; strong 
effervescence; moderately alkaline. 


Range in Characteristics 


Thickness of the upper sandy sediments: 20 to 40 
inches 

Depth to carbonates: 16 to 24 inches 

Thickness of the mollic epipedon: 7 to 16 inches 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—sandy loam 
Content of rock fragments—O to 8 percent 


Bw horizon: 
Hue—10YR 
Value—3 or 4 
Chroma—2 to 4 
Texture—sand, loamy sand, or loamy fine sand 
Content of rock fragments—0 to 8 percent 
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C horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—sand, loamy sand, fine sand, or loamy fine 
sand 
Content of rock fragments—O to 8 percent 


2C horizon: 
Hue—10YR or 2.5Y 
Value—5 to 7 
Chroma—2 to 4 
Texture—sandy loam, loam, or clay loam 
Content of rock fragments—2 to 15 percent 


Fordum Series 


Drainage class: Poorly drained 

Permeability: Moderate or moderately rapid in the upper 
part, rapid or very rapid in the lower part 

Landform: Flood plains 

Parent material: Alluvium 

Slope range: 0 to 2 percent 

Taxonomic class: Coarse-loamy, mixed, nonacid, frigid 
Mollic Fluvaquents 

Taxadjunct features: The Fordum soils in Mahnomen 
County have carbonates closer to the surface than 
is defined as the range for the series. They are 
classified as coarse-loamy, mixed (calcareous), 
frigid Mollic Fluvaquents. 


Typical Pedon 


Fordum loam, in an area of Fordum, Fairdale, and 
Lamoure soils, frequently flooded, 1,250 feet east and 
600 feet south of the northwest corner of sec. 3, T. 145 
N., R. 42 W. 


А-0 to 9 inches; very dark gray (10YR 3/1) loam, dark 
gray (10YR4/1) dry; moderate fine granular 
structure; friable; common fine roots; neutral; clear 
wavy boundary. 

Cg1—9 to 25 inches; very dark grayish brown (2.5Y 
3/2) very fine sandy loam; few fine distinct grayish 
brown (2.5Y 5/2) mottles; weak medium subangular 
blocky structure; friable; few fine roots; slight 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

Cg2—25 to 30 inches; brown (10YR 5/3) loamy sand; 
few fine faint grayish brown (2.5Y 5/2) mottles; 
massive; very friable; 2 percent gravel; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

Cg3—30 to 38 inches; very dark grayish brown (10YR 
3/2) fine sandy loam; common fine faint dark 
grayish brown (2.5Y 4/2) and few fine prominent 
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yellowish brown (10YR 5/6) mottles; weak very fine 
subangular blocky structure; very friable; 2 percent 
gravel; slight effervescence; slightly alkaline; clear 

smooth boundary. 

Cg4—38 to 60 inches; grayish brown (10YR 5/2) sand; 
common fine prominent brownish yellow (10YR 6/6) 
mottles; single grain; loose; 10 percent gravel; 
strong effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 6 to 9 inches 
Content of rock fragments: 0 to 35 percent, 
predominantly in the 2C horizon 


A horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma—O to З 
Texture—loam 


Cg horizon: 

Hue—10YR, 2.5Y, 5Y, or neutral in the upper part; 
10YR or 7.5YR in the lower part 

Value—3 to 5 in the upper part, 4 to 6 in the lower 
part 

Chroma—O to З in the upper part, 1 to 4 in the 
lower part 

Texture—loam, very fine sandy loam, sandy loam, 
fine sand, or silt loam in the upper part; sand, 
fine sand, loamy fine sand, loamy sand, or the 
gravelly analogs of these textures in the lower 
part 


Fram Series 


Drainage class: Moderately well drained or somewhat 
poorly drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 1 to 3 percent 

Taxonomic class: Coarse-loamy, frigid Aeric 
Calciaquolls 


Typical Pedon 


Fram loam, 2,500 feet north and 450 feet west of the 
southeast corner of sec. 12, T. 146 N., R. 42 W. 


А--0 to 12 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak medium subangular blocky 
structure; friable; many fine roots; 1 percent gravel; 
strong effervescence; moderately alkaline; clear 
wavy boundary. 

Bk—12 to 19 inches; dark grayish brown (2.5Y 4/2) fine 
sandy loam; weak fine subangular blocky structure; 
friable; common fine roots; many soft white (2.5Y 
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8/2) threads and masses of carbonates; 5 percent 
gravel; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

C—19 to 60 inches; light olive brown (2.5Y 5/4) loam; 
many medium prominent light gray (БҮ 7/2) mottles; 
massive; friable; few strong brown (7.5YR 5/8) iron 
stains; 5 percent gravel; strong effervescence; 
moderately alkaline. 


Range in Characteristics 


Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: 1 to 10 percent throughout 
the profile 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—fine sandy loam, sandy loam, or loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—2 to 4 
Texture—sandy loam, fine sandy loam, or loam 


Gonvick Series 


Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 1 to 3 percent 

Taxonomic class: Fine-loamy, mixed Aquic Argiborolls 


Typical Pedon 


Gonvick loam, 1,700 feet east and 150 feet north of the 
southwest corner of sec. 34, Т. 146 N., В. 40 W. 


A—0 to 10 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; 2 percent 
gravel; neutral; clear wavy boundary. 

Bt1—10 to 17 inches; dark grayish brown (2.5Y 4/2) 
clay loam; moderate fine and medium subangular 
blocky structure; firm; few fine roots; common 
distinct very dark grayish brown (10YR 3/2) clay 
films on faces of peds; 2 percent gravel; neutral; 
clear wavy boundary. 

Bt2—17 to 25 inches; olive brown (2.5Y 4/4) clay loam; 
few medium distinct dark grayish brown (2.5Y 4/2) 


Soil Survey 


mottles; moderate medium subangular blocky 
structure; firm; few very fine roots; common distinct 
very dark grayish brown (10YR 3/2) clay films on 
faces of peds; 3 percent gravel; neutral; gradual 
wavy boundary. 

C—25 to 60 inches; light olive brown (2.5Y 5/4) loam; 
common medium distinct light brownish gray (2.5Y 
6/2) mottles; massive; friable; few very fine roots; 5 
percent gravel; strong effervescence; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 22 to 30 inches 
Thickness of the mollic epipedon: 8 to 16 inches 
Content of rock fragments: 2 to 8 percent throughout the 


profile 
A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—loam 
Bt horizon: 


Hue—2.5Y or 10YR 
Value—4 or 5 

Chroma—2 to 4 
Texture—loam or clay loam 


C horizon: 
Hue—2.5Y 
Value—5 ог 6 


Chroma—2 to 4 
Texture—loam or clay loam 


Graycalm Series 


Drainage class: Somewhat excessively drained 
Permeability: Rapid 

Landform: Outwash plains and moraines 

Parent material: Glacial outwash 

Slope range: 1 to 8 percent 

Taxonomic class: Mixed, frigid Argic Udipsamments 


Typical Pedon 


Graycalm loamy sand, in an area of Graycalm-Menahga 
complex, 1 to 8 percent slopes, 550 feet east and 100 
feet south of the northwest corner of sec. 16, T. 143 М., 
R. 39 W. 


A—0 to 2 inches; very dark brown (10YR 2/2) loamy 
sand; weak fine granular structure; very friable; 
many fine roots; moderately acid; clear wavy 
boundary. 

Bw—2 to 9 inches; yellowish brown (10YR 5/4) loamy 
sand; weak medium granular structure; very friable; 
common fine roots; 1 percent gravel; moderately 
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acid; gradual wavy boundary. 

E—9 to 18 inches; brown (10YR 5/3) sand; single grain; 
very friable; few fine roots; 5 percent gravel; 
moderately acid; clear wavy boundary. 

E&Bt—18 to 60 inches; pale brown (10YR 6/3) sand; 
single grain; loose; lamellae and bands of dark 
brown (7.5YR 4/4) sandy loam; weak very fine 
subangular blocky structure; friable; bands are Ve to 
1⁄2 inch thick with a total thickness of 3 inches; 2 
percent gravel; slightly acid. 


Range in Characteristics 


Depth to carbonates: 40 to 60 inches 
Content of rock fragments: О to 15 percent throughout 
the profile 


A horizon: 
Hue—10YR or 7.5YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loamy sand 


Bw horizon: 
Hue—10YR or 7.5YR 
Value—3 to 6 
Chroma—4 to 6 
Texture—loamy sand or sand 


E horizon: 
Hue—10YR or 7.5 YR 
Value—5 or 6 
Chroma—2 to 4 
Texture—sand or loamy sand 


Bt part of the E&Bt horizon: 

Hue—7.5YR or 10YR 

Value—3 to 6 

Chroma—4 to 6 

Thickness of bands—'Ae inch to 2 inches; total 
thickness of loamy bands less than 3 inches, 
total thickness of sandy bands less than 6 
inches 

Texture—sandy loam, loamy sand, or fine sandy 
loam 


Grimstad Series 


Drainage class: Somewhat poorly drained 

Permeability: Moderately rapid in the upper part, rapid in 
the next part, moderate in the lower part 

Landform: Moraines 

Parent material: Outwash sediments over glacial till 

Slope range: 0 to 3 percent 

Taxonomic class: Sandy over loamy, frigid Aeric 
Calciaquolls 
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Typical Pedon 


Grimstad sandy loam, 2,000 feet east and 300 feet 
north of the southwest corner of sec. 22, T. 146 N., R. 
41 W. 


Αρ---0 to 8 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; strong 
effervescence; slightly alkaline; abrupt smooth 
boundary. 

Bk1—8 to 13 inches; dark grayish brown (10YR 4/2) 
fine sandy loam; weak very fine subangular blocky 
structure; friable; few fine roots; many soft white 
(2.5Y 8/2) threads and masses of carbonates; 
strong effervescence; moderately alkaline; clear 
wavy boundary. 

Bk2—13 to 21 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand; weak fine granular structure; very 
friable; few fine roots; common soft white (2.5Y 8/2) 
threads and masses of carbonates; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

Bk3—21 to 32 inches; light olive brown (2.5Y 5/4) 
loamy fine sand; common fine faint light yellowish 
brown (2.5Y 6/4) mottles; weak very fine subangular 
blocky structure; very friable; few fine roots; 
common soft white (2.5Y 8/2) threads and masses 
of carbonates; strong effervescence; moderately 
alkaline; clear smooth boundary. 

С1--32 to 39 inches; grayish brown (2.5Y 5/2) loamy 
fine sand; common medium distinct yellowish brown 
(10YR 5/6) mottles; massive; friable; 2 percent 
gravel; strong effervescence; moderately alkaline; 
clear wavy boundary. 

2C2—39 to 60 inches; grayish brown (2.5Υ 5/2) loam; 
common medium distinct yellowish brown (10YR 
5/4) mottles; massive; friable; 3 percent gravel; 
strong effervescence; moderately alkaline. 


Range in Characteristics 


Thickness of the mollic epipedon: 7 to 12 inches 
Thickness of the upper mantle: 20 to 40 inches 


A horizon: 
Hue—10YR 
Value—2 or З 
Chroma—1 or 2 
Texture—sandy loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—1 to 4 
Texture—fine sandy loam, loamy sand, or loamy 
fine sand 
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C horizon: 
Ние--10ҮН or 2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—sand, fine sand, or loamy fine sand 


2C horizon: 
Hue—2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—fine sandy loam, loam, silt loam, or clay 
loam 
Content of rock fragments—1 to 10 percent 


Hamerly Series 


Drainage class: Moderately well drained or somewhat 
poorly drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 1 to 3 percent 

Taxonomic class: Fine-loamy, frigid Aeric Calciaquolls 


Typical Pedon 


Hamerly clay loam, 1,200 feet north and 100 feet east 
of the southwest corner of sec. 36, Т. 145 М., Н. 42 W. 


Ар—0 to 9 inches; black (10YR 2/1) clay loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; 1 percent 
gravel; strong effervescence; moderately alkaline; 
abrupt smooth boundary. 

ABk—9 to 13 inches; very dark grayish brown (2.5Y 
3/2) clay loam, grayish brown (2.5Y 5/2) dry; weak 
fine subangular blocky structure; friable; common 
very fine roots; common soft white (2.5Y 8/2) 
threads and masses of carbonates; 3 percent 
gravel; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

Bk—13 to 23 inches; light olive brown (2.5Y 5/4) loam; 
few fine distinct yellowish brown (10YR 5/6) and few 
fine distinct light olive gray (5Y 6/2) mottles; weak 
medium subangular blocky structure; friable; 
common very fine roots; many soft white (2.5Y 8/2) 
threads and masses of carbonates; 3 percent 
gravel; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

C1—23 to 36 inches; light olive brown (2.5Y 5/4) loam; 
common medium distinct light olive gray (5Y 6/2) 
and common fine prominent yellowish brown (10YR 
5/6) mottles; massive; friable; few very fine roots; 
few strong brown (7.5YR 5/6) iron stains; 3 percent 
gravel; strong effervescence; moderately alkaline; 
clear wavy boundary. 
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С2--36 to 60 inches; light olive brown (2.5Y 5/4) loam; 
many large distinct light olive gray (БҮ 6/2) and 
common medium distinct yellowish brown (10YR 
5/6) mottles; massive; friable; few strong brown 
(7.5YR 5/6) iron stains; 5 percent gravel; strong 
effervescence; moderately alkaline. ` 


Range in Characteristics 


Thickness of the тойс epipedon: 7 to 16 inches 
Content of rock fragments: 1 to 10 percent throughout 
the profile 


A horizon: 
Hue—10YR or 2.5Y 
Value—2 or 3 
Chroma—1 or 2 
Texture—clay loam 


ABk horizon: 
Colors—similar to those of the A and Bk horizons 
Textures—similar to those of the A and Bk horizons 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—3 to 7 
Chroma—1 to 4 
Texture—clay loam or loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—1 to 4 
Texture—clay loam or loam 


Hamlet Series 


Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 1 to 3 percent 

Taxonomic class: Fine-loamy, mixed Aquic Haploborolls 


Typical Pedon 


Hamlet loam, 1,400 feet north and 450 feet east of the 
southwest corner of sec. 17, T. 143 N., R. 42 W. 


Ар—0 to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate fine granular 
structure; friable; many fine roots; 1 percent gravel; 
neutral; abrupt smooth boundary. 

A—8 to 12 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure; friable; many fine roots; 1 percent gravel; 
neutral; clear wavy boundary. 

Ву/1--12 to 17 inches; dark grayish brown (2.5Y 4/2) 
loam; weak fine subangular blocky structure; friable; 
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few fine roots; 2 percent gravel; slightly alkaline; 
gradual wavy boundary. 

Bw2—17 to 20 inches; olive brown (2.5Y 4/4) loam; few 
fine distinct grayish brown (2.5Y 5/2) mottles; weak 
medium subangular blocky structure; friable; few 
fine roots; 2 percent gravel; slightly alkaline; gradual 
wavy boundary. 

Bk—20 to 35 inches; light yellowish brown (2.5Y 6/4) 
loam; common fine distinct light brownish gray (2.5Y 
6/2) mottles; weak medium subangular blocky 
structure; friable; common soft white (2.5Y 8/2) 
threads and masses of carbonates; 5 percent 
gravel; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

С--35 to 60 inches; light olive brown (2.5Y 5/4) loam; 
common medium distinct light brownish gray (2.5Y 
6/2) mottles; massive; friable; 5 percent gravel; 
strong effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 24 inches 

Thickness of the moilic epipedon: 9 to 16 inches 

Content of rock fragments: 1 to 8 percent throughout the 
profile 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam or clay loam 


Bk horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam or clay loam 


C horizon: 
Hue—2.5Y 
Value—4 to 6 


Chroma—2 to 4 
Texture—loam or clay loam 


Hamre Series 


Drainage class: Very poorly drained 
Permeability: Moderate or moderately slow 
Landform: Moraines 

Parent material: Organic material and glacial till 
Slope range: 0 to 1 percent 
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Taxonomic class: Fine-loamy, mixed, nonacid, frigid 
Histic Humaquepts 


Typical Pedon 


Hamre muck, 2,100 feet west and 500 feet north of the 
southeast corner of sec. 1, T. 143 N., R. 42 W. 


Оа—0 to 14 inches; muck, black (М 2/0) broken face 
and rubbed; about 15 percent fiber unrubbed, less 
than 5 percent rubbed; weak fine granular structure; 
very friable; many fine and medium roots; mostly 
herbaceous fiber; neutral; clear smooth boundary. 

A—14 to 19 inches; black (N 2/0) clay loam; weak 
medium subangular blocky structure; friable; many 
fine roots; 2 percent gravel; neutral; clear wavy 
boundary. 

Bg—19 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam; many coarse distinct light olive brown and few 
medium prominent strong brown (7.5YR 5/8) 
mottles; weak very fine subangular blocky structure; 
friable; few fine roots; 5 percent gravel; strong 
effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 12 to 25 inches 
Thickness of the organic material: 8 to 16 inches 


Oa horizon: 
Hue—10YR, 2.5Υ, БҮ, or neutral 
Value—2 or 3 
Сһгота—0 to 2 
Texture—muck 


A horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or З 
Chroma—0 to 2 
Texture—silt loam, loam, clay loam, and the mucky 
analogs of these textures 
Content of rock fragments—1 to 15 percent 


Bg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—loam or clay loam 
Content of rock fragments—1 to 15 percent 


Haslie Series 


Drainage class: Very poorly drained 

Permeability: Moderate or moderately rapid in the upper 
part, slow in the lower part 

Landform: Moraines and outwash plains 

Parent material: Organic material over coprogenous 
earth (sedimentary peat) 

Slope range: 0 to 1 percent 
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Taxonomic class: Coprogenous, euic Limnic 
Borosaprists 


Typical Pedon 


Haslie muck, 1,500 feet west and 200 feet north of the 
southeast corner of sec. 30, T. 144 N., R. 42 W. 


Оа1—0 to 4 inches; muck, black (10YR 2/1) broken 
face; weak fine granular structure; friable; many fine 
and medium roots; about 30 percent fiber unrubbed, 
8 percent rubbed; mostly herbaceous fiber; neutral; 
abrupt smooth boundary. 

Oa2—4 to 42 inches; muck, black (10YR 2/1) broken 
face; moderate medium subangular blocky structure 
parting to weak fine granular; friable; common very 
fine and fine roots; about 20 percent fiber unrubbed, 
less than 5 percent rubbed; mostly herbaceous 
fiber; neutral; clear smooth boundary. 

Cg—42 to 60 inches; dark gray (2.5Y 4/1) coprogenous 
earth; few medium distinct very dark gray (5Y 3/1) 
mottles; massive; friable; few very fine roots; about 
5 percent snail shells and fragments; violent 
effervescence; moderately alkaline. 


Range in Characteristics 


Thickness of the organic material: 16 to 51 inches 
Content of snail shells and fragments: Up to 15 percent 
of the volume in the C horizon 


Оа horizon: 
Hue—10YR, 7.5YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma—0 to З 
Texture—muck 


Cg horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 to 5 
Chroma— to 3 
Texture—coprogenous earth, silt loam, or silty clay 
loam 


Hedman Series 


Drainage class: Poorly drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 0 to 2 percent 

Taxonomic class: Coarse-loamy, frigid Typic 
Calciaquolls 


Typical Pedon 


Hedman loam, 2,100 feet north and 200 feet west of the 
southeast corner of sec. 12, T. 146 N., R. 42 W. 


A—0 to 12 inches; black (10YR 2/1) loam, very dark 
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gray (10YR3/1) dry; weak fine subangular blocky 
structure; friable; many fine roots; strong 
effervescence; 1 percent gravel; slightly alkaline; 
clear wavy boundary. 

Bkg1—12 to 17 inches; dark gray (10YR 4/1) loam; few 
medium distinct grayish brown (2.5Y 5/2) mottles; 
weak medium subangular blocky structure; friable; 
common fine roots; common white (2.5Y 8/2) 
threads and masses of carbonates; violent 
effervescence; 2 percent gravel; moderately 
alkaline; clear wavy boundary. 

Bkg2—17 to 21 inches; dark grayish brown (2.5Y 4/2) 
fine sandy loam; common fine distinct light olive 
brown (2.5Y 5/4) and light gray (2.5Y 7/2) mottles; 
weak fine subangular blocky structure; friable; 
common fine roots; common white (2.5Y 8/2) 
threads and masses of carbonates; violent 
effervescence; 2 percent gravel; moderately 
alkaline; clear wavy boundary. 

Cg1—21 to 46 inches; grayish brown (2.5Y 5/2) loam; 
common medium distinct light gray (2.5Y 7/2) and 
common fine distinct light olive brown (2.5Y 5/6) 
mottles; massive; friable; few fine roots; strong 
effervescence; 5 percent gravel; moderately 
alkaline; gradual wavy boundary. 

Cg2—46 to 60 inches; light brownish gray (2.5Y 6/2) 
loam; common medium prominent yellowish brown 
(10YR 5/8) and few faint light gray (2.5Y 7/2) 
mottles; massive; friable; strong effervescence; 5 
percent gravel; moderately alkaline. 


Range in Characteristics 


Thickness of the mollic epipedon: 7 to 14 inches 
Content of rock fragments: 1 to 10 percent throughout 

the profile 
A horizon: 

Hue—10YR 

Value—2 or 3 

Chroma—1 or 2 

Texture—loam 
Bkg horizon: 

Hue—10YR, 2.5Y, or 5Y 

Value—4 to 6 

Chroma—1 or 2 

Texture—loam, fine sandy loam, or sandy loam 
Cg horizon: 

Hue—10YR, 2.5Y, or 5Y 

Value—4 to 7 

Chroma—1 or 2 

Texture—loam, fine sandy loam, or sandy loam 


Heimdal Series 


Drainage class: Well drained 
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Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 2 to 20 percent 

Taxonomic class: Coarse-loamy, mixed Udic 
Haploborolls 


Typical Pedon 


Heimdal loam, 2 to 6 percent slopes, 2,250 feet south 
and 1,915 feet east of the northwest corner of sec. 12, 
T. 146 N., R. 41 W. 

Ар—0 to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak medium subangular blocky 
structure; friable; few fine roots; 1 percent gravel; 
neutral; abrupt smooth boundary. 

Bw—8 to 17 inches; brown (10YR 4/3) loam; moderate 
medium prismatic structure parting to fine medium 
subangular blocky; friable; few fine roots; common 
very dark gray (10YR 3/1) wormcasts; 1 percent 
gravel; neutral; gradual wavy boundary. 

Bk—17 to 32 inches; light olive brown (2.5Y 5/4) loam; 
weak coarse prismatic structure parting to weak 
medium subangular blocky; friable; common soft 
white (2.5Y 8/2) threads and masses of carbonates; 
3 percent gravel; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

C—32 to 60 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; 5 percent gravel; strong 
effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 12 to 20 inches 
Thickness of the mollic epipedon: 7 to 12 inches 
Content of rock fragments: 1 to 10 percent throughout 
the profile 
Ap horizon: 
Hue—10YR 
Value—2 or З 
Chroma—1 
Texture—loam 


Bw horizon: 

Hue—10YR or 2.5Y 

Value—3 to 5 

Chroma—2 to 4 

Texture—loam or fine sandy loam 
Bk horizon: 

Hue—2.5Y 

Value—4 or 5 

Chroma—2 to 4 

Texture—loam or fine sandy loam 
C horizon: 

Hue—2.5Y 

Value—4 or 5 

Chroma—2 to 4 
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Texture—loam, fine sandy loam, or sandy loam 


Karlstad Series 


Drainage class: Moderately well drained. 

Permeability: Moderately rapid in the upper part, rapid in 
the lower part 

Landform: Outwash plains and moraines 

Parent material: Glacial outwash 

Slope range: 1 to 3 percent 

Taxonomic class: Coarse-loamy, mixed Aquic 
Eutroboralfs 


Typical Pedon 


Karlstad sandy loam, 1,420 feet west and 600 feet north 
of the southeast corner of sec. 35, T. 146 N., R. 39 W. 


А —0 to 2 inches; very dark gray (10ҮН 3/1) sandy 
loam, dark gray (10YR 4/1) dry; weak fine granular 
structure; very friable; common fine roots; 2 percent 
gravel; moderately acid; clear wavy boundary. 

E—2 to 11 inches; dark grayish brown (10YR 4/2) 
loamy sand; few fine faint dark yellowish brown 
(10YR 4/4) mottles; weak fine granular structure; 
very friable; common fine roots; 2 percent gravel; 
moderately acid; clear wavy boundary. 

Bti—11 to 20 inches; dark brown (10YR 4/3) sandy 
loam; few fine faint grayish brown (10YR 5/2) 
motiles; weak fine subangular blocky structure; 
friable; few fine roots; common distinct very dark 
grayish brown (10YR 3/2) clay films on faces of 
peds and clay bridges between sand grains; 8 
percent gravel; neutral; clear wavy boundary. 

2Bt2—20 to 25 inches; dark brown (10YR 4/3) gravelly 
sandy loam; common fine faint grayish brown 
(10YR 5/2) mottles; weak medium subangular 
blocky structure; friable; few fine roots; common 
distinct very dark grayish brown (10YR 3/2) clay 
films on faces of peds and clay bridges between 
sand grains; 20 percent gravel; slightly alkaline; 
clear wavy boundary. 

2C—25 to 60 inches; yellowish brown (10YR 5/4) 
gravelly sand; common fine distinct pale brown 
(10YR 6/3) and very pale brown (10YR 7/3) mottles; 
single grain; loose; 30 percent gravel; slight 
effervescence; slightly alkaline. 


Range in Characteristics 

Depth to carbonates: 12 to 30 inches 
A horizon: 

Hue—10YR 

Value—2 to 4 

Chroma—1 or 2 

Texture—sandy loam 

Content of rock fragments—0 to 15 percent 
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E horizon: 
Hue—10YR 
Value—4 to 6 
Chroma—2 or 3 
Texture—loamy sand, sand, or sandy loam 
Content οἱ rock fragments—0 to 15 percent 


Bt horizon: 
Hue—10YR ог 7.5YR 
Value—3 to 5 
Chroma—2 to 4 
Texture—sandy loam, fine sandy loam, or sandy 
clay loam 
Content of rock fragments—0 to 15 percent 


2Bt horizon: 
Hue—10YR or 7.5YR 
Value—3 to 5 
Chroma—2 to 4 
Texture—gravelly sandy loam, gravelly fine sandy 
loam, or gravelly sandy clay loam 
Content of rock fragments—15 to 35 percent 


2C horizon: 

Hue—10YR or 2.5Y 

Value—5 to 7 

Chroma—2 to 4 

Texture—coarse sand, sand, loamy coarse sand, 
loamy sand, and the gravelly and very gravelly 
analogs of these textures 

Content of rock fragments—O to 50 percent 


Lamoure Series 


Drainage class: Poorly drained 

Permeability: Moderately slow or moderate 

Landform: Flood plains 

Parent material: Alluvial sediments 

Slope range: 0 to 2 percent 

Taxonomic class: Fine-silty, mixed (calcareous), frigid 
Cumulic Haplaquolls 


Typical Pedon 


Lamoure silty clay loam, in an area of Fairdale and 
Lamoure soils, occasionally flooded, 1,300 feet south 
and 1,700 feet west of the northeast corner of sec. 30, 
T. 145 N., R. 40 W. 


A1—0 to 12 inches; black (М 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak fine granular structure; 
very friable; many fine and medium roots; slight 
effervescence; slightly alkaline; clear wavy 
boundary. 

A2—12 to 19 inches; black (N 2/0) silty clay loam, dark 
gray (N 4/0) dry; weak fine subangular blocky 
structure parting to weak medium granular; friable; 
many fine roots; strong effervescence; moderately 
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alkaline; clear wavy boundary. 

A3—19 to 26 inches; very dark gray (N 3/0) silty clay 
loam, gray (N 5/0) dry; weak medium prismatic 
structure parting to weak very fine subangular 
blocky; friable; few fine roots; violent effervescence; 
moderately alkaline; clear wavy boundary. 

Cg—26 to 31 inches; gray (5Y 5/1) silty clay loam; few 
medium distinct light gray (БҮ 6/1) mottles; 
massive; friable; few fine roots; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 

Ab—31 to 44 inches; very dark gray (5Y 3/1) silt loam; 
common medium distinct olive gray (5Ү 5/2) 
mottles; weak fine subangular blocky structure; 
friable; few fine roots; violent effervescence; 
moderately alkaline; clear smooth boundary. 

C'g—44 to 60 inches; olive gray (5Y 5/2) loam; common 
fine distinct pale olive (БҮ 6/4) and few fine distinct 
light gray (5Y 7/1) mottles; massive; friable; violent 
effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 10 inches 
Thickness of the mollic epipedon: 24 to 48 inches 


A horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma—0 or 1 
Texture—silty clay loam 


Cg or C'g horizon: 
Hue—2.5Y, 5Y, or neutral 
Value—3 to 5 
Chroma—0 to 2 
Texture—silty clay loam, silt loam, or loam with thin 
strata of sandy loam, sand, or gravelly sand 


Langhei Series 


Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 2 to 20 percent 

Taxonomic class: Fine-loamy, mixed (calcareous), frigid 
Typic Udorthents 


Typical Pedon 


Langhei loam, in an area of Barnes-Langhei complex, 6 
to 12 percent slopes, eroded, 150 feet south and 1,220 
feet west of the northeast corner of sec. 10, T. 144 N., 

R. 41 W. 


Ар—0 to 4 inches; dark grayish brown (10YR 4/2) loam, 
light brownish gray (10YR 6/2) dry; weak fine 
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subangular blocky structure; friable; few fine roots; 
2 percent gravel; strong effervescence; moderately 
alkaline; abrupt smooth boundary. 

Bk—4 to 32 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; 3 percent gravel; common white 
(2.5Y 8/2) threads of carbonates and carbonate 
coatings on faces of peds; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C—32 to 60 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; few yellowish brown (10YR 5/8) 
iron stains in ped interiors; 5 percent gravel; violent 
effervescence; moderately alkaline. 


Range in Characteristics 


Content of rock fragments: 2 to 10 percent throughout 
the profile 
Ap horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—1 or 2 
Texture—loam 


Bk horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam or clay loam 


C horizon: 
Hue—2.5Y 
Value—4 to 7 


Chroma—2 to 4 
Texture—loam or clay loam 


Mahkonce Series 


Drainage class: Moderately well drained 

Permeability: Moderately slow in the upper part, slow in 
the next part, moderately slow in the lower part 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 1 to 3 percent 

Taxonomic class: Fine, mixed Aquic Eutroboralfs 


Typical Pedon 


Mahkonce loam, 2,100 feet south and 1,250 feet west 
of the northeast corner of sec. 31, T. 146 N., R. 39 W. 


Α--0 to 4 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky 
structure; friable; many fine roots; 1 percent gravel; 
slightly acid; clear wavy boundary. 

E—4 to 10 inches; grayish brown (2.5Y 5/2) loam, light 
brownish gray (2.5Y 6/2) dry; weak fine subangular 
blocky structure; friable; many fine roots; 1 percent 
gravel; moderately acid; gradual irregular boundary. 
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Bti—10 to 15 inches; dark grayish brown (2.5Y 4/2) 
clay; few fine faint very dark grayish brown (2.5Y 
3/2) mottles; moderate medium subangular blocky 
structure; firm; common medium roots; continuous 
faint very dark brown (10YR 2/2) clay films on faces 
of peds and in pores; 1 percent gravel; slightly acid; 
gradual wavy boundary. 

Bt2—15 to 19 inches; olive brown (2.5Y 4/4) clay; few 
fine distinct dark grayish brown (2.5Y 4/2) mottles; 
moderate medium subangular blocky structure; firm; 
few medium roots; many distinct very dark brown 
(10YR 2/2) clay films on faces of peds and in pores; 
2 percent gravel; neutral; gradual wavy boundary. 

Bt3—19 to 26 inches; light olive brown (2.5Y 5/4) clay 
loam; common fine distinct light brownish gray (2.5Ү 
6/2) and brownish yellow (10YR 6/6) mottles; weak 
medium subangular blocky structure; firm; few 
medium roots; common prominent very dark brown 
(10YR 2/2) clay films on faces of peds and in pores; 
neutral; 2 percent gravel; clear wavy boundary. 

C—26 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; common medium distinct grayish brown (2.5Y 
5/2) and common fine prominent yellowish brown 
(10YR 5/8) mottles; massive; firm; few medium 
roots; 5 percent gravel; strong effervescence; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 40 inches 
Content of rock fragments: 1 to 8 percent throughout the 
profile 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 to 3 
Texture—loam 


E horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—1 to 3 
Texture—loam, silt loam, or fine sandy loam 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—clay, silty clay, silty clay loam, or clay 
loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—silty clay loam, clay loam, or loam 
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Markey Series 


Drainage class: Very poorly drained 

Permeability: Moderately slow to moderately rapid in the 
organic material, rapid in the sandy material 

Landform: Outwash plains 

Parent material: Organic material and glacial outwash 

Slope range: 0 to 1 percent 

Taxonomic class: Sandy or sandy-skeletal, mixed, euic 
Terric Borosaprists 


Typical Pedon 


Markey muck, 2,100 feet south and 1,120 feet west of 
the northeast corner of sec. 33, T. 146 N., R. 39 W. 


Оа1—0 to 13 inches; very dark brown (10YR 2/2) 
muck, black (10YR 2/1) rubbed; about 15 percent 
fiber unrubbed, less than 5 percent rubbed; mostly 
herbaceous fiber; weak thin platy structure; common 
fine and medium roots; neutral; clear wavy 
boundary. 

Оа2--13 to 19 inches; very dark grayish brown (10YR 
3/2) muck, very dark brown (10YR 2/2) rubbed; 
about 10 percent fiber unrubbed, less than 5 
percent rubbed; mostly herbaceous fiber; weak thin 
platy structure; common fine roots; neutral; clear 
wavy boundary. 

Oa3—19 to 28 inches; very dark brown (10YR 2/2) 
muck; about 12 percent fiber unrubbed, less than 5 
percent rubbed; mostly herbaceous fiber; weak thick 
platy structure; common fine roots; neutral; clear 
smooth boundary. 

Cg1—28 to 46 inches; grayish brown (2.5Y 5/2) fine 
sand; single grain; loose; slight effervescence; 
slightly alkaline; gradual wavy boundary. 

Cg2—46 to 60 inches; dark grayish brown (2.5Y 4/2) 
sand; single grain; loose; slight effervescence; 
slightly alkaline. 


Range in Characteristics 


Thickness of the organic material: 16 to 51 inches 
Depth to carbonates: 16 to 51 inches 


Qa horizon: 
Hue—10YR, 7.5YR, or neutral 
Value—2 to 4 
Сһгота—0 to З 
Texture—muck 


Cg horizon: 
Hue—2.5Y, 5Y, or neutral 
Value—4 to 6 
Chroma—0 to 4 
Texture—loamy sand, fine sand, or sand 
Content of rock fragments—0 to 15 percent 
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Marysland Series 


Drainage class: Poorly drained 

Permeability: Moderate in the upper part, rapid in the 
lower part 

Landform: Outwash channels and low stream terraces 

Parent material: Glacial outwash 

Slope range: 0 to 1 percent 

Taxonomic class: Fine-loamy over sandy or sandy- 
skeletal, frigid Typic Calciaquolls 


Typical Pedon 


Marysland loam, occasionally flooded, 1,900 feet east 
and 400 feet north of the southwest corner of sec. 6, T. 
144 N., Н. 41 W. 


Ap— to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; slight 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

Ak—8 to 16 inches; very dark gray (10YR 3/1) loam, 
gray (10YR 5/1) dry; weak fine subangular blocky 
structure; friable; few fine roots; few soft white (2.5Y 
8/2) threads and masses of carbonates; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Bkg1—16 to 21 inches; dark gray (10YR 4/1) loam; 
moderate fine and medium subangular blocky 
structure; friable; many soft white (2.5Y 8/2) threads 
and masses of carbonates; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

Bkg2—21 to 33 inches; grayish brown (2.5Y 5/2) loam; 
common medium distinct yellowish brown (10YR 
5/6) and few fine distinct light yellowish brown (2.5Y 
6/4) mottles; moderate fine and medium subangular 
blocky structure; friable; common soft white (2.5Y 
8/2) threads and masses of carbonates; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

2Cg1—33 to 37 inches; light brownish gray (2.5Y 6/2) 
loamy sand; common medium distinct yellowish 
brown (10YR 5/6) mottles; single grain; loose; 5 
percent gravel; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

2Cg2—37 to 60 inches; light brownish gray (2.5Y 6/2) 
sand; many fine distinct yellowish brown (10YR 5/6) 
mottles; single grain; loose; 10 percent gravel; 
strong effervescence; moderately alkaline. 


Range in Characteristics 


Thickness of the mollic epipedon: 7 to 24 inches 
Thickness of the upper mantle: 20 to 40 inches 
Ap and Ak horizons: 

Hue—10YR, 2.5Y, or neutral 

Value—2 or 3 
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Chroma—0 or 1 
Texture—loam 


Bkg horizon: 
Hue—2.5Y, 10YR, 5Y, or neutral 
Value—3 to 6 
Chroma—0 to 2 
Texture—loam, clay loam, sandy clay loam, or fine 
sandy loam 
Content of rock fragments—O to 10 percent 


2Cg horizon: 
Hue—2.5Y or 5Y 
Value—3 to 6 
Chroma—1 or 2 
Texture—loamy sand, sand, or coarse sand 
Content of rock fragments—5 to 15 percent 


Menahga Series 


Drainage class: Excessively drained 

Permeability: Rapid 

Landform: Outwash plains 

Parent material: Glacial outwash material 

Slope range: 1 to 8 percent 

Taxonomic class: Mixed, frigid Typic Udipsamments 


Typical Pedon 


Menahga loamy sand, in an area of Graycalm-Menahga 
complex, 1 to 8 percent slopes, 1,610 feet east and 180 
feet south of the northwest corner of sec. 1, T. 143 N., 
R. 40 W. 


Α---0 to З inches; black (10YR 2/1) loamy sand; weak 
fine subangular blocky structure; friable; common 
fine roots; moderately acid; gradual wavy boundary. 

AB—3 to 8 inches; dark gray (10YR 4/1) loamy sand; 
weak fine subangular blocky structure; very friable; 
common fine roots; moderately acid; clear wavy 
boundary. 

Bw—8 to 22 inches; brown (10YR 5/3) loamy sand; 
weak very fine subangular blocky structure; very 
friable; few fine roots; moderately acid; clear wavy 
boundary. 

C1—22 to 50 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; slightly acid; clear wavy 
boundary. 

C2—50 to 60 inches; light yellowish brown (10YR 6/4) 
sand; single grain; loose; slightly acid. 


Range in Characteristics 


Content of rock fragments: 0 to 10 percent throughout 
the profile 
Depth to carbonates: More than 60 inches 


A horizon: 
Hue—10YR 
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Value—2 or З 

Chroma—1 or 2 

Texture—loamy sand 
AB horizon: 

Colors—similar to those of the A and Bw horizons 

Textures—similar to those of the A and Bw horizons 
Bw horizon: 

Hue—10YR or 7.5YR 

Value—3 to 5 

Chroma—3 to 6 

Texture—sand, loamy sand, or coarse sand 


C horizon: 
Hue—7.5YR or 10YR 
Value—4 to 6 


Chroma—3 to 6 
Texture—sand or coarse sand 


Naytahwaush Series 


Drainage class: Well drained 

Permeability: Moderately slow or moderate in the upper 
part, slow in the next part, moderately slow in the 
lower part 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 2 to 30 percent 

Taxonomic class: Fine, montmorillonitic Mollic 
Eutroboralfs 


Typical Pedon 


Naytahwaush loam, 2 to 8 percent slopes, 1,625 feet 
south and 65 feet east of the northwest corner of sec. 
4, T. 144 N., R. 39 W. 


A—0 to 4 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky 
structure; friable; many fine and medium roots; 1 
percent gravel; slightly acid; abrupt wavy boundary. 

E—4 to 8 inches; very dark gray (10YR 3/1) loam, light 
brownish gray (10YR 6/1) dry; moderate medium 
platy structure parting to weak medium subangular 
blocky; friable; common fine and medium roots; 1 
percent gravel; moderately acid; clear wavy 
boundary. 

Bt1—8 to 18 inches; dark brown (10YR 4/3) clay; 
moderate medium prismatic structure parting to 
moderate fine angular blocky; very firm; common 
fine roots; many distinct very dark grayish brown 
(10YR 3/2) clay films on faces of peds and in pores; 
common black (10YR 2/1) streaks in root channels; 
1 percent gravel; slightly acid; clear wavy boundary. 

Bt2—18 to 23 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate fine prismatic structure 
parting to moderate fine angular blocky; firm; few 
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fine roots; common distinct very dark grayish brown 
(10YR 3/2) clay films on faces of peds and in pores; 
common black (10YR 2/1) streaks in root channels; 
3 percent gravel; neutral; clear wavy boundary. 

BC—23 to 32 inches; yellowish brown (10YR 5/4) silty 
clay loam; weak fine prismatic structure parting to 
weak fine angular blocky; firm; few fine roots; few 
faint dark grayish brown (10YR 4/2) clay films on 
faces of peds; few very dark grayish brown (10YR 
3/2) streaks in root channels; 4 percent gravel; 
slight effervescence; slightly alkaline; clear wavy 
boundary. 

С--32 to 60 inches; light olive brown (2.5Y 5/4) silty 
clay loam; common medium distinct grayish brown 
(10YR 5/2), relict mottles; massive; firm; few very 
dark grayish brown (10YR 3/2) streaks in root 
channels; 4 percent gravel; strong effervescence; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 18 to 40 inches 
Content of rock fragments: 1 to 8 percent throughout the 
profile 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


E horizon: 
Hue—10YR or 2.5Y 
Value—3 to 6 
Chroma—1 to 4 
Texture—loam, silt loam, or fine sandy loam 


Bt horizon: 
Ние--10ҮН or 2.5Y 
Value—3 to 6 
Chroma—3 or 4 
Texture—clay, silty clay, silty clay loam, or clay 
loam 


C horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—3 to 5 
Texture—clay loam or silty clay loam 


Nebish Series 


Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 2 to 30 percent 

Taxonomic class: Fine-loamy, mixed Typic Eutroboralfs 


Soil Survey 


Typical Pedon 
Nebish loam, 2 to 8 percent slopes, 450 feet north and 
2,400 feet east of the southwest corner of sec. 22, T. 
143 N., R. 40 W. 


A—9 to 2 inches; very dark gray (10YR 3/1) loam, light 
gray (10YR 5/1) dry; weak fine subangular blocky 
structure; friable; many fine and medium roots; 2 
percent gravel; slightly acid; abrupt wavy boundary. 

E—2 to 5 inches; dark grayish brown (10YR 4/2) loam; 
moderate thin platy structure parting to moderate 
fine subangular blocky; friable; common fine and 
medium roots; 2 percent gravel; slightly acid; clear 
wavy boundary. 

Bt1—5 to 9 inches; dark brown (10YR 4/3) clay loam; 
moderate medium subangular blocky structure; firm; 
common medium roots; common light brownish gray 
(10YR 6/2) sand and silt coatings on faces of peds; 
very few faint dark grayish brown (10YR 4/2) clay 
films on faces of peds; 5 percent gravel; moderately 
acid; gradual wavy boundary. 

Bt2—9 to 24 inches; dark brown (10YR 4/3) clay loam; 
strong medium subangular blocky structure; firm; 
common medium roots; common faint dark grayish 
brown (10YR 4/2) clay films on faces of peds; 5 
percent gravel; moderately acid; gradual wavy 
boundary. 

C—24 to 60 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; 5 percent gravel; strong 
effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 36 inches 
Content of rock fragments: 2 to 10 percent throughout 
the profile 
A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


E horizon: 
Hue—10YR 
Value—4 to 6 
Chroma—2 or 3 
Texture—loam, fine sandy loam, or sandy loam 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—3 or 4 
Texture—clay loam or loam 
C horizon: 
Hue—2.5Y or 10YR 
Value—5 or 6 
Chroma—3 or 4 
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Texture—loam or clay loam 


Quam Series 


Drainage class: Very poorly drained 

Permeability: Moderately slow 

Landform: Depressions 

Parent material: Water-sorted sediments and glacial till 

Slope range: 0 to 1 percent 

Taxonomic class: Fine-silty, mixed, frigid Cumulic 
Haplaquolls 


Typical Pedon 


Quam silty clay loam, 100 feet south and 1,700 feet 
west of the northeast corner of sec. 29, T. 143 N., R. 42 
W. 


Ap—O to 9 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak fine 
subangular blocky structure; friable; few fine and 
medium roots; neutral; abrupt smooth boundary. 

A1—9 to 15 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10 YR 3/1) dry; weak medium 
subangular blocky structure; friable; few fine roots; 
neutral; gradual wavy boundary. 

A2—15 to 29 inches; black (N 2/0) silty clay loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; friable; neutral; gradual wavy boundary. 

A3—29 to 44 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10 YR 3/1) dry; moderate fine 
subangular blocky structure; friable; 1 percent 
gravel; neutral; gradual wavy boundary. 

2Cg1—44 to 56 inches; dark grayish brown (2.5Y 4/2) 
clay loam; few medium distinct olive (БҮ 5/4) 
mottles; friable; few yellowish brown (10YR 5/6) iron 
stains in ped interiors; 3 percent gravel; neutral; 
clear wavy boundary. 

2Cg2—56 to 60 inches; olive gray (5Y 5/2) clay loam; 
many large faint olive (БҮ 5/3) mottles; massive; 
friable; many yellowish brown (10YR 5/6) iron stains 
in ped interiors; 5 percent gravel; slight 
effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 60 inches 

Thickness of the mollic epipedon: 24 to more than 60 
inches 

Content of rock fragments: 1 to 5 percent in the lower 
part of the A horizon and throughout the B and C 
horizons 

A horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma-—O0 or 1 
Texture—silty clay loam 
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2Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 or 5 
Chroma—1 or 2 
Texture—loam, silt loam, silty clay loam, or clay 
loam | 


Rockwell Series 


Drainage class: Poorly drained 

Permeability: Moderately rapid in the upper part, rapid in 
the next part, moderately slow or moderate in the 
lower part 

Landform: Moraines 

Parent material: Glacial lacustrine sediments over 
glacial till 

Slope range: 0 to 1 percent 

Taxonomic class: Coarse-loamy, frigid Typic 
Calciaquolls 


Typical Pedon 


Rockwell loam, 700 feet south and 210 feet east of the 
northwest corner of sec. 25, Т. 146 N., R. 41 W. 


Αρ--0 to 9 inches; black (2.5Y 2/1) loam, dark gray 
(2.5Y 4/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; strong 
effervescence; slightly alkaline; abrupt smooth 
boundary. 

Вка1--9 to 17 inches; dark gray (БҮ 4/1) loam; weak 
fine subangular blocky structure; friable; few fine 
roots; many white (2.5Y 8/2) threads and masses of 
carbonates; violent effervescence; moderately 
alkaline; clear wavy boundary. 

Bkg2—17 to 27 inches; grayish brown (2.5Y 5/2) fine 
sandy loam; common fine distinct light olive brown 
(2.5Y 5/6) and few medium distinct dark gray (5Y 
4/1) mottles; weak medium subangular blocky 
structure; friable; few white (2.5Y 8/2) threads and 
masses of carbonates; 2 percent gravel; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

2Cg1—27 to 34 inches; light brownish gray (2.5Y 6/2) 
sand; common fine prominent olive yellow (2.5Y 
6/6) mottles; single grain; loose; 2 percent gravel; 
strong effervescence; slightly alkaline; clear smooth 
boundary. 

3Cg2—34 to 60 inches; olive gray (5Y 5/2) loam; few 
medium prominent light olive brown (2.5Y 5/6) and 
common medium prominent dark yellowish brown 
(10YR 4/6) mottles; massive; friable; 3 percent 
gravel; strong effervescence; slightly alkaline. 


Range in Characteristics 
Thickness of the mollic epipedon: 7 to 16 inches 
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Thickness of the upper mantle: 20 to 40 inches 
A horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma—O0 or 1 
Texture—loam 


Bkg horizon: 
Hue—2.5Y, 5Y, or neutral 
Value—4 to 6 
Сһгота—0 to 2 
Texture—fine sandy loam or loam 
Content of rock fragments—O0 to 2 percent 


2Cg horizon: 
Hue—2.5Y or 5Y 
Value—5 or 6 
Chroma—1 or 2 
Texture—sand, fine sand, loamy sand, or loamy fine 
sand 
Content of rock fragments—0 to 8 percent 


3Cg horizon: 
Hue—2.5Y or 5Y 
Value—5 or 6 
Chroma—1 or 2 
Texture—loam, fine sandy loam, or clay loam 
Content of rock fragments—O to 8 percent 


Rothsay Series 


Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial lacustrine sediments 

Slope range: 1 to 6 percent 

Taxonomic class: Coarse-silty, mixed Udic Haploborolls 


Typical Pedon 


Rothsay silt loam, 1 to 6 percent slopes, 100 feet south 
and 2,280 feet west of the northeast corner of sec. 31, 
Т. 144 N., R. 42 W. 


Ар—0 to 9 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure; friable; few fine roots; neutral; abrupt 
smooth boundary. 

A—9 to 13 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR4/1) dry; weak fine subangular 
blocky structure; friable; few fine roots; neutral; 
clear wavy boundary. 

Bw—13 to 23 inches; brown (10YR 5/3) silt loam; weak 
medium prismatic structure parting to weak medium 
subangular blocky; friable; few very fine roots; 
neutral; clear wavy boundary. 

Bk—23 to 35 inches; light yellowish brown (2.5Y 6/4) 
silt loam; weak medium subangular blocky structure; 
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friable; common soft white (2.5Y 8/2) threads and 
masses of carbonates; violent effervescence; 
moderately alkaline; clear wavy boundary. 

C—35 to 60 inches; light yellowish brown (2.5Y 6/4) silt 
loam; massive; friable; strong effervescence; 
moderately alkaline. ` 


Range in Characteristics 


Depth to carbonates: 12 to 30 inches 
Thickness of the mollic epipedon: 7 to 16 inches 


Ap and A horizons: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—silt loam 


Bw horizon: 
Hue—10YR 
Value—3 to 5 
Chroma—2 to 4 
Texture—silt loam, loam, or very fine sandy loam 


Bk horizon: 
Hue—2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—silt loam, loam, or very fine sandy loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—silt loam, loam, or very fine sandy loam 


Sandberg Series 


Drainage class: Excessively drained 

Permeability: Rapid or very rapid 

Landform: Moraines and outwash plains 

Parent material: Outwash 

Slope range: 1 to 6 percent 

Taxonomic class: Sandy, mixed Udorthentic 
Haploborolls 


Typical Pedon 


Sandberg sandy loam, 1 to 6 percent slopes, 2,300 feet 
west and 1,350 feet north of the southeast corner of 
sec. 19, T. 146 N., В. 40 W. 


Αρ---0 to 10 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak medium subangular 
blocky structure; very friable; many fine roots; 6 
percent gravel; slightly acid; abrupt smooth 
boundary. 

Bw—10 to 16 inches; dark brown (10YR 3/3) gravelly 
loamy sand, dark grayish brown (10YR 4/2) dry; 
weak fine subangular blocky structure; very friable; 
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common fine roots; 20 percent gravel; neutral; clear 
wavy boundary. 

С1--16 to 46 inches; light yellowish brown (10YR 6/4) 
gravelly sand; single grain; loose; 25 percent gravel; 
slight effervescence; slightly alkaline; clear wavy 
boundary. 

C2—46 to 60 inches; pale brown (10YR 6/3) sand; 
single grain; loose; 10 percent gravel; slight 
effervescence; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 40 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: 5 to 35 percent 


Ap horizon: 
Ние--10ҮН 
Value—2 or 3 
Chroma—1 
Texture—sandy loam 


Bw horizon: 
Hue—7.5YR or 10YR 
Value—3 to 5 
Chroma—3 or 4 
Texture—sand, coarse sand, loamy coarse sand, 
loamy sand, or the gravelly analogs of these 
textures 


C horizon: 
Hue—10YH or 7.5YR 
Value—4 to 6 
Chroma—2 to 6 
Texture—sand, coarse sand, or the gravelly analogs 
of these textures 


Seelyeville Series 


Drainage class: Very poorly drained 

Permeability: Moderately slow to moderately rapid 

Landform: Moraines 

Parent material: Highly decomposed herbaceous 
organic material 

Slope range: 0 to 10 percent 

Taxonomic class: Euic Typic Borosaprists 


Typical Pedon 


Seelyeville muck, 2,500 feet west and 200 feet south of 
the northeast corner of sec. 29, T. 143 N., R. 40 W. 


Оа1--0% 44 inches; muck, black (10YR 2/1) broken 
face, very dark gray (10YR 3/1) rubbed; about 25 
percent fiber unrubbed, 5 percent rubbed; mostly 
herbaceous fiber; many fine roots; moderately acid; 
clear wavy boundary. 

Оа2--44 to 54 inches; muck, dark brown (7.5YR 3/2) 
broken face, very dark gray (7.5YR 3/0) rubbed; 
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about 75 percent fiber unrubbed, 10 percent 
rubbed; mostly herbaceous fiber, many fine roots; 
moderately acid; clear wavy boundary. 

Oa3—54 to 60 inches; muck, very dark brown (7.5 YR 
2/2) broken face and rubbed; about 35 percent fiber 
unrubbed, 7 percent rubbed; mostly herbaceous 
fiber; slightly acid. 


Range in Characteristics 


Thickness of the organic material: More than 51 inches 


Oa horizon: 
Hue—10YR or 7.5YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—muck 


Snellman Series 


Drainage class: Well drained 

Permeability: Moderate or moderately rapid in the upper 
part, moderate in the lower part 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 2 to 30 percent 

Taxonomic class: Fine-loamy, mixed Typic Eutroboralfs 


Typical Pedon 


Snellman sandy loam, 8 to 15 percent slopes, 2,510 
feet north and 600 feet west of the southeast corner of 
sec. 10, Т. 144 N., R. 39 W. 


A—O to З inches; very dark gray (10YR 3/1) sandy 
loam, dark gray (10YR 4/1) dry; weak fine granular 
structure; very friable; many fine roots; 3 percent 
gravel; slightly acid; clear wavy boundary. 

E—3 to 15 inches; pale brown (10YR 6/3) loamy sand; 
weak fine subangular blocky structure; very friable; 
common medium roots; 3 percent gravel; 
moderately acid; clear wavy boundary. 

Bt1—15 to 19 inches; yellowish brown (10YR 5/4) 
sandy loam; many pale brown (10YR 6/3) grainy 
coatings on ped faces; few distinct dark grayish 
brown (10YR 4/2) clay films on faces of peds; weak 
medium subangular blocky structure; friable; 
common medium and coarse roots; 5 percent 
gravel; strongly acid; gradual irregular boundary. 

Bt2—19 to 28 inches; yellowish brown (10YR 5/4) 
sandy clay loam; moderate medium subangular 
blocky structure; firm; few coarse roots; common 
prominent very dark grayish brown (10YR 3/2) clay 
films on faces of peds; 5 percent gravel; moderately 
acid; gradual wavy boundary. | 

C—28 to 60 inches; light yellowish brown (2.5Y 6/4) 
sandy loam; massive; friable; 10 percent gravel; 
strong effervescence; slightly alkaline. 
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Range in Characteristics 


Depth to carbonates: 20 to 40 inches 
Content of rock fragments: 2 to 15 percent throughout 
the profile 


A horizon: 
Hue—10YR 
Value—2 or З 
Chroma—1 or 2 
Texture—sandy loam or fine sandy loam 


E horizon: 
Hue—10YR 
Value—5 or 6 
Chroma—3 or 4 
Texture—loamy sand, fine sandy loam, or sandy 
loam 


Bt horizon: 
Hue—10RY or 2.5Y 
Value—4 or 5 
Chroma—3 or 4 
Texture—sandy clay loam, loam, or sandy loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—3 or 4 
Texture—sandy loam, fine sandy loam, or loam 


Sugarbush Series 


Drainage class: Well drained 

Permeability: Moderately rapid or rapid in the upper 
part, moderately rapid in the next part, very rapid in 
the lower part 

Landform: Valley trains, outwash plains, and moraines 

Parent material: Glacial outwash 

Slope range: 1 to 30 percent 

Taxonomic class: Coarse-loamy, mixed Typic 
Eutroboralfs 


Typical Pedon 


Sugarbush sandy loam, in an area of Snellman- 
Sugarbush complex, 8 to 15 percent slopes, 1,850 feet 
north and 10 feet west of the southeast corner of sec. 
10, T. 143 N., R. 39 W. 


A—O to 2 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak fine granular 
structure; friable; common medium and fine roots; 3 
percent gravel; moderately acid; abrupt smooth 
boundary. 

E—2 to 12 inches; yellowish brown (10YR 5/4) loamy 
sand; weak fine granular structure; very friable; few 
medium roots; 8 percent gravel; slightly acid; abrupt 
wavy boundary. 
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Bt—12 to 25 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak fine subangular blocky structure; 
friable; few fine roots; few distinct dark brown 
(10YR 3/3) clay films on faces of peds; 8 percent 
gravel; slightly acid; clear wavy boundary. 

2C—25 to 60 inches; yellowish brown (10YR 5/4) 
gravelly sand; single grain; loose; 20 percent gravel; 
slight effervescence; slightly alkaline. 


Range in Characteristics 
Depth to carbonates: 15 to 30 inches 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—sandy loam or coarse sandy loam 
Content of rock fragments—O to 10 percent 
E horizon: 
Hue—10YR 
Value—4 to 6 
Chroma—3 or 4 
Texture—loamy sand or loamy coarse sand 
Content of rock fragments—O to 10 percent 


Bt horizon: 
Hue—10YR or 7.5YR 
Value—3 to 5 
Chroma—3 to 6 
Texture—sandy loam or coarse sandy loam 
Content of rock fragments—O to 10 percent 


2C horizon: 
Hue—7.5YR or 10YR 
Value—5 or 6 
Chroma—3 to 6 
Texture—sand, gravelly sand, coarse sand, or 
gravelly coarse sand 
Content of rock fragments—10 to 35 percent 


Sverdrup Series 


Drainage class: Well drained 

Permeability: Moderately rapid in the upper part, rapid in 
the lower part 

Landform: Outwash plains and moraines 

Parent material: Glacial outwash sediments 

Slope range: 1 to 6 percent 

Taxonomic class: Sandy, mixed Udic Haploborolls 


Typical Pedon 


Sverdrup sandy loam, 1 to 6 percent slopes, 75 feet 

west and 100 feet north of the southeast corner of sec. 

3, T. 143 N., R. 42 W. 

Ap—0 to 10 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
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very friable; few fine roots; 1 percent gravel; neutral; 
abrupt smooth boundary. 

Bw1—10 to 16 inches; very dark grayish brown (10YR 
3/2) sandy loam; weak fine granular structure; very 
friable; few fine roots; 1 percent gravel; neutral; 
clear wavy boundary. 

2Bw2—16 to 27 inches; dark yellowish brown (10YR 
4/4) loamy sand; weak fine granular structure; very 
friable; 1 percent gravel; slightly alkaline; clear wavy 
boundary. 

2C1—27 to 40 inches; light yellowish brown (2.5Y 6/4) 
fine sand; single grain; loose; 2 percent gravel; 
slight effervescence; moderately alkaline; clear 
irregular boundary. 

2C2—40 to 60 inches; light yellowish brown (2.5Y 6/4) 
sand; single grain; loose; 5 percent gravel; slight 
effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 16 to 36 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Thickness of the upper mantle: 14 to 24 inches 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—sandy loam 
Content of rock fragments—0 to 5 percent 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—sandy loam, fine sandy loam, or loam 
Content of rock fragments—O0 to 5 percent 


2Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—loamy fine sand, loamy sand, fine sand, or 
sand 
Content of rock fragments—O to 5 percent 


2C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—sand, fine sand, or loamy sand 
Content of rock fragments—1 to 10 percent 


Talmoon Series 


Drainage class: Poorly drained 
Permeability: Moderate in the upper part, moderately 
slow in the lower part 
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Landform: Moraines 

Parent material: Glacial till 

Slope range: 0 to 2 percent 

Taxonomic class: Fine-loamy, mixed, frigid Mollic 
Ochraqualfs 


Typical Pedon 


Talmoon loam, 2,400 feet west and 550 feet south of 
the northeast corner of sec. 12, T. 143 N., R. 40 W. 


А--0 to 5 inches; black (М 2/0) loam, dark gray (М 4/0) 
dry; weak fine subangular blocky structure; friable; 
many fine roots; 1 percent gravel; slightly acid; clear 
wavy boundary. 

E—5 to 13 inches; dark gray (БҮ 4/1) loam, gray (БҮ 
5/1) dry; common fine prominent dark yellowish 
brown (10YR 4/4) mottles; weak medium 
subangular blocky structure; friable; common fine 
roots; 1 percent gravel; moderately acid; clear wavy 
boundary. 

Btg—13 to 25 inches; olive gray (5Y 4/2) clay loam; 
many fine prominent dark yellowish brown (10YR 
4/6) and common fine prominent strong brown 
(7.5YR 4/6) mottles; moderate medium subangular 
blocky structure; firm; common medium roots; 
common distinct dark gray (2.5Y 4/1) clay films on 
faces of peds and in pores; 2 percent gravel; 
slightly acid; gradual wavy boundary. 

Cg—25 to 60 inches; olive gray (БҮ 5/2) loam; many 
fine prominent dark yellowish brown (10YR 4/6) and 
few fine distinct light gray (БҮ 6/1) mottles; massive; 
firm; 5 percent gravel; slight effervescence; slightly 
alkaline. 


Range in Characteristics 


Depth to carbonates: 18 to 40 inches 
Content of rock fragments: 1 to 8 percent throughout the 
profile 
A horizon: 
Hue—2.5Y, 10YR, or neutral 
Value—2 or 3 
Chroma—0 to 2 
Texture—loam 
E horizon: 
Hue—10YR, 2.5Y, or БҮ 
Value—4 to 6 
Chroma—1 or 2 
Texture—loam, silt loam, or fine sandy loam 
Btg horizon: 
Ние—5Ү or 2.5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—clay loam, silty clay loam, sandy clay loam 
Cg horizon: 
Hue—5Y or 2.5Y 
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Value—5 to 7 
Chroma—1 or 2 
Texture—loam, sandy clay loam, or clay loam 


Two Inlets Series 


Drainage class: Somewhat excessively drained 

Permeability: Rapid 

Landform: Outwash plains, valley trains, and moraines 

Parent material: Glacial outwash 

Slope range: 1 to 30 percent 

Taxonomic class: Sandy, mixed Psammentic 
Eutroboralfs 


Typical Pedon 


Two Inlets coarse sandy loam, іп an area of Two Inlets- 
Sugarbush complex, 15 to 30 percent slopes, 1,300 feet 
north and 350 feet east of the southwest corner of sec. 
13, T. 143 N., R. 39 W. 


A—O to 2 inches; very dark gray (10YR 3/1) coarse 
sandy юат, dark grayish brown (10YR 4/2) dry; 
weak fine granular structure; very friable; many fine 
roots; 2 percent gravel; moderately acid; clear wavy 
boundary. 

E—2 to 11 inches; yellowish brown (10YR 5/4) loamy 
sand; weak medium granular structure; very friable; 
common fine roots; 5 percent gravel; moderately 
acid; gradual wavy boundary. 

Bt—11 to 29 inches; dark yellowish brown (10YR 4/4) 
gravelly loamy sand; weak fine granular structure; 
very friable; common thin lamellae of dark brown 
(7.5YR 4/4) sandy loam; 20 percent gravel; slightly 
acid; clear wavy boundary. 

C—29 to 60 inches; brown (10YR5/3) gravelly coarse 
sand; single grain; loose; 30 percent gravel; slight 
effervesence; moderately alkaline. 


Range in Characteristics 
Depth to carbonates: 18 to 40 inches 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—coarse sandy loam 
Content of rock fragments—O to 35 percent 


E horizon: 
Hue—10YR 
Value—3 to 5 


Chroma—3 or 4 

Texture—sand, coarse sand, loamy sand, loamy 
coarse sand, coarse sandy loam, and the 
gravelly analogs of these textures 

Content of rock fragments—0 to 35 percent 
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Bt horizon: 

Hue—7.5YR or 10YR 

Value—3 or 4 

Chroma—3 or 4 

Texture—loamy sand, loamy coarse sand, loamy 
very coarse sand, and the gravelly analogs of 
these textures; sandy loam lamellae 146 to % 
inch thick, total thickness of less than 3 inches 

Content of rock fragments—O to 35 percent 


C horizon: 
Hue—10YR 
Value—4 to 6 
Chroma—3 to 6 
Texture—gravelly sand, gravelly coarse sand, or 
gravelly very coarse sand 
Content of rock fragments—15 to 35 percent 


Urness Series 


Drainage class: Very poorly drained 

Permeability: Moderate or moderately slow 

Landform: Shallow lake basins 

Parent material: Glacial lacustrine sediments 

Slope range: 0 to 1 percent 

Taxonomic class: Fine-silty, mixed (calcareous), frigid 
Mollic Fluvaquents 


Typical Pedon 


Urness mucky silt loam, 200 feet north and 1,000 feet 
east of the southwest corner of sec. 36, T. 145 N., R. 
41 W. 


A—O to 12 inches; black (N 2/0) mucky silt loam, dark 
gray (2.5Y 4/1) dry; weak fine subangular blocky 
structure; very friable; common fine roots; 1 percent 
snail-shell fragments; strong effervescence; 
moderately alkaline; clear wavy boundary. 

Cg1—12 to 22 inches; very dark gray (10YR 3/1) mucky 
silt loam; massive; very friable; common fine and 
medium roots; few prominent dark brown (7.5 YR 
3/4) iron stains in root channels and pores; 10 
percent snail-shell fragments; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

Cg2—22 to 33 inches; dark gray (N 4/0) mucky silt 
loam; weak fine granular structure; very friable; few 
fine roots; few prominent dark brown (7.5YR 3/4) 
iron stains in root channels and pores; 15 percent 
snail-shell and clam-shell fragments; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Cg3—33 to 60 inches; very dark gray (5Y 3/1) mucky 
silt loam; weak fine granular structure; very friable; 
few very fine roots; common prominent dark 
yellowish brown (10YR 4/6) iron stains in root 
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channels and pores; 10 percent snail-shell and 
clam-shell fragments; strong effervescence; 
moderately alkaline. 


Range in Characteristics 


Thickness of the coprogenous earth: 24 to more than 60 
inches 
Content of snail-shell fragments: 1 to 15 percent 


A horizon: 
Hue—10YR, 2.5Y, БҮ, or neutral 
Value—2 to 4 
Chroma—0 to 2 
Texture—mucky silt loam 


Cg horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 to 4 
Chroma—0 to 2 
Texture—silt loam, silty clay loam, or the mucky 
analogs of these textures 


Vallers Series 


Drainage class: Poorly drained 

Permeability: Moderately slow 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 0 to 2 percent 

Taxonomic class: Fine-loamy, frigid Typic Calciaquolls 


Typical Pedon 


Vallers silty clay loam, 2,500 feet south and 500 feet 
east of the northwest corner of sec. 27, T. 143 N., R. 42 
W. 


Ap—0 to 9 inches; black (N 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak fine subangular blocky 
structure; friable; many fine roots; few very dark 
gray (10YR 3/1) wormcasts; 1 percent gravel; slight 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

Bkg1—9 to 19 inches; very dark gray (10YR 3/1) silty 
clay loam, dark gray (10YR 4/1) dry; few fine 
distinct dark grayish brown (10YR 4/2) mottles; 
weak very fine subangular blocky structure; friable; 
few fine roots; few black (N 2/0) wormcasts; 
common white (2.5Y 8/2) threads and masses of 
carbonates; 2 percent gravel; violent effervescence; 
moderately alkaline; clear wavy boundary. 

Bkg2—19 to 31 inches; grayish brown (2.5Y 5/2) silty 
clay loam; common fine prominent light olive brown 
(2.5Y 5/6) and common fine faint light brownish 
gray (2.5Y 6/2) mottles; weak fine subangular 
blocky structure; friable; common soft white (2.5Y 
8/2) threads and masses of carbonates; 3 percent 
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gravel; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

Cg—31 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam; many medium prominent light olive brown 
(2.5Y 5/6) and common medium faint light brownish 
gray (2.5Y 6/2) mottles; massive; friable; 5 percent 
gravel; strong effervescence; moderately alkaline. 


Range in Characteristics 


Thickness of the mollic epipedon: 7 to 24 inches 
Content of rock fragments: 1 to 8 percent throughout the 
profile 
A horizon: 
Hue—10YR, 2.5Y, ΡΥ, or neutral 
Value—2 or 3 
Chroma—O or 1 
Texture—silty clay loam 


Bkg horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—3 to 6 
Chroma—1 or 2 
Texture—silty clay loam, clay loam, or loam 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 7 
Chroma—1 to 3 
Texture—loam or clay loam 


Waukon Series 


Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 2 to 30 percent 

Taxonomic class: Fine-loamy, mixed Mollic Eutroboralfs 


Typical Pedon 


Waukon loam, 2 to 8 percent slopes, 2,200 feet north 
and 800 feet east of the southwest corner of sec. 34, T. 
146 N., В. 40 W. 


А —0 to 7 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; weak fine subangular blocky 
structure; friable; common medium roots; 2 percent 
gravel; neutral; abrupt wavy boundary. 

E—7 to 9 inches; dark grayish brown (10YR 4/2) loam, 
gray (10YR 6/1) dry; moderate fine subangular 
blocky structure; friable; common fine roots; 2 
percent gravel; neutral; clear wavy boundary. 

ΒΕ--9 to 13 inches; dark brown (10YR 4/3) clay loam; 
moderate fine subangular blocky structure; firm; 
many fine roots; common faint grayish brown (10YR 
5/2) sand or silt coatings on faces of peds; 3 
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percent gravel; neutral; clear wavy boundary. 

Bt—13 to 24 inches; dark brown (10YR 4/3) clay loam; 
moderate medium subangular blocky structure; firm; 
few fine roots; common distinct very dark gray 
(10YR 3/1) clay films on faces of peds; 5 percent 
gravel; neutral; clear wavy boundary. 

C—24 to 60 inches; light olive brown (2.5Y 5/4) loam; 
weak fine subangular blocky structure; friable; few 
fine roots; few prominent strong brown (7.5YR 5/6) 
iron stains on faces of peds and in pores; 5 percent 
gravel; strong effervescence; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 18 to 32 inches 
Content of rock fragments: 2 to 8 percent throughout the 
profile 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


E horizon: 
Hue—10YR 
Value—3 or 4 
Chroma—1 or 2 
Texture—loam, fine sandy loam, or sandy loam 


BE horizon: 
Colors—similar to those of the Bt and E horizons 
Textures—similar to those of the Bt and E horizons 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—3 to 6 
Texture—loam or clay loam 


C horizon: 
Hue—2.5Y or 10YR 
Value—5 or 6 
Chroma—3 or 4 
Texture—loam or clay loam 


Wykeham Series 


Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glacial till 

Slope range: 1 to 3 percent 

Taxonomic class: Fine-loamy, mixed Aquic Eutroboralfs 


Typical Pedon 


Wykeham fine sandy loam, 1,350 feet north and 120 
feet east of the southwest corner of sec. 11, T. 144 N., 
R. 39 W. 


Soil Survey 


A—O to 6 inches; very dark gray (10YR 3/1) fine sandy 
loam, gray (10YR 5/1) dry; weak fine granular 
structure; friable; many fine and medium roots; 1 
percent gravel; moderately acid; clear wavy 
boundary. 

E—6 to 10 inches; grayish brown (10YR 5/2) loamy fine 
sand; weak very fine subangular blocky structure; 
very friable; common fine roots; 2 percent gravel; 
moderately acid; clear wavy boundary. 

BE—10 to 20 inches; dark brown (10YR 4/3) sandy 
loam; few fine faint dark grayish brown (10YR 4/2) 
mottles; moderate fine subangular blocky structure; 
friable; common fine roots; many distinct pale brown 
(10YR 6/3) sand coatings on faces of peds; 2 
percent gravel; moderately acid; clear wavy 
boundary. 

Bt—20 to 30 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; common fine distinct dark grayish 
brown (10YR 4/2) and few fine prominent yellowish 
brown (10YR 5/8) mottles; moderate fine 
subangular blocky structure; friable; few fine roots; 
common distinct very dark grayish brown (10YR 
3/2) clay films on faces of peds and in pores; 3 
percent gravel; neutral; clear wavy boundary. 

BC—30 to 36 inches; yellowish brown (10YR 5/4) sandy 
loam; common fine distinct dark grayish brown 
(10YR 4/2) mottles; weak fine subangular blocky 
structure; friable; few fine roots; few distinct very 
dark grayish brown (10YR 3/2) clay films on faces 
of peds and in pores; 5 percent gravel; slight 
effervescence; slightly alkaline; gradual wavy 
boundary. 

C—36 to 60 inches; yellowish brown (10YR 5/4) sandy 
loam; common fine distinct light brownish gray 
(10YR 6/2) mottles; massive; friable; few fine roots; 
10 percent gravel; strong effervescence; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 40 inches 
Content of rock fragments: 2 to 15 percent throughout 
the profile 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 to 3 
Texture—fine sandy loam 


E horizon: 
Hue—10YR 
Value—4 or 5 
Chroma—2 to 4 
Texture—loamy sand, loamy fine sand, fine sandy 
loam, or sandy loam 
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BE horizon: BC horizon: 
Colors—similar to those of the Bt and E horizons Colors—similar to those of the Bt and C horizons 
Textures—similar to those of the Bt and E horizons Textures—similar to those of the Bt and C horizons 
Bt horizon: C horizon: 
Hue—10YR or 2.5Y Ние--10ҮН or 2.5Y 
Value—4 or 5 Value—4 or 5 
Chroma—3 to 6 Chroma—3 to 6 


Texture—sandy clay loam, loam, or sandy loam Texture—sandy loam or fine sandy loam 
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Formation of the Soils 
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Soils form through the interaction of various physical, 
chemical, and biological processes. Five major factors 
contribute to the formation of soils—the physical and 
mineralogical composition of the parent material; the 
climate under which the soil materia! developed; the 
plant and animal life in and on the soil; the relief, or lay 
of the land; and the length of time the forces of soil 
formation have acted on the soil material (Jenny, 1941). 
Soil formation becomes evident with the darkening of 
the surface layer, the development of soil structure, and 
the differentiation of layers, or horizons. 


Parent Material 


Most of the soils in Mahnomen County formed in 
gray or buff-colored, calcareous loamy glacial till from 
the Des Moines lobe of the Wisconsinan glaciation. The 
southeastern part of the county has an area of coarser 
glacial till from the Wadena lobe (Hobbs and Goebel, 
1982). Other kinds of parent material in the survey area 
include glacial outwash and alluvium. 

The Erskine Moraine of the Des Moines lobe is a 
ground moraine. It is in the western half of the county. It 
is characterized by a gently undulating landscape with 
small areas of lacustrine sediments, such as silts and 
sands, over the glacial till. Also included in this moraine 
are small areas of glacial outwash. 

The Big Stone Moraine of the Des Moines lobe is in 
the eastern half of the county. The glacial till is similar 
to that of the Erskine Moraine, but the landscape is 
more rolling and there are areas of clayey till. 

The Itasca Moraine of the Wadena lobe is in the 
southeast corner of the county. The till in this area 
contains more sand and less clay than that of the Des 
Moines lobe and has pockets of stratified sands and 
gravel. A glacial outwash valley train is in the northeast 
corner of the county and extends southwest through the 
Twin Lakes area to White Earth Lake. This valley train 
is about 1 mile wide and consists of sorted sands and 
gravel. 

Recent alluvium is deposited on the flood plains 
along streams and rivers. The materials deposited 
range from sand to silty clay loam. 


Climate 


Climate affects the physical, biological, and chemical 
properties of the soil. Mahnomen County has a cool, 
subhumid climate characterized by wide variations in 
temperature. Except for the effects of frost action, soil 
formation in this survey area is dormant during the 
winter. 

Differences in the climate in the eastern and western 
parts of the county result in variations in the kinds of 
vegetation. The eastern part of the county is wooded 
because of a higher average precipitation, and the 
western part is characterized by prairie vegetation. The 
point at which the prairie vegetation changes to 
woodland has fluctuated from east to west, depending 
on the climate at various times in the past (Wright, 
1972). 

Climate can also affect the chemistry of the soil. A 
high water table and lower levels of precipitation have 
resulted in a high content of lime in many of the soils in 
the western half of the county. Conversely, lime has 
been leached into the subsoil in areas that support 
woodland vegetation, where the rate of water infiltration 
is higher and the water table is lower. 


Plants and Animals 


The plants and animals that inhabit an area affect the 
formation of soils. The soils of Mahnomen County 
support both prairie and woodland vegetation. The type 
of vegetation changes from prairie grasses in the west 
to mixed hardwoods in the east. 

Some of the prairie grasses that grow in the survey 
area are big biuestem, little bluestem, indiangrass, and 
prairie cordgrass. Several species of wildflowers also 
grow on the prairie. In the marshes, cattails and sedges 
are common. Soils that formed under prairie vegetation, 
such as Barnes and Hamlet soils, have a thick, dark 
surface layer because of the concentration of fibrous 
roots near the surface and because of the drier climate, 
which slows the leaching of organic matter. The 
interaction of the drier climate and the prairie vegetation 
also results in a less acid surface layer. 
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Soils that formed in the transitional zone between the 
prairie vegetation and the woodland vegetation have 
features of soils that formed under both kinds of plant 
cover because of the fluctuation of the prairie-forest 
border in the past (Wright, 1972). Waukon and Gonvick 
soils are examples. 

The dominant tree species in the survey area are 
oak, aspen, maple, and basswood. Some mixed 
conifers are near the eastern border of the county. Soils 
that formed under woodland vegetation, such as Nebish 
and Beltrami soils, have a thinner, lighter colored 
surface layer than the prairie soils. Also, the subsoil of 
the woodland soils has a higher content of clay because 
of the acidity of the forest vegetation and a more rapid 
leaching process resulting from the moister 
environment. 

Bacteria, fungi, and other organisms also affect the 
formation of soils. These organisms aid in the 
decomposition of organic matter and help to make 
nutrients available to plants. Animals, such as 
earthworms, also aid in the breakdown of organic 
matter. Burrowing animals help to aerate and mix the 
soil material. 

In some areas, human activities have had a 
significant impact on the formation of the soils. Farming 
on a slope can cause accelerated erosion, and the 
eroded soil material accumulates in the lower areas. In 
cultivated areas, the color of the surface layer can 
become lighter because of the mixing of the surface 
layer with the subsoil and the reduction in the content of 
organic matter. Also, the granular structure of the 
surface soil may be weakened or destroyed by repeated 
plowing and compaction by heavy equipment. Human 
activities can alter the natural drainage pattern and 
change the type of vegetation that grows in an area. 


Relief 


Relief influences soil formation through its effect on 
drainage, vegetation, temperature, and erosion. In 
areas where the parent material is the same, relief can 
be the most important factor in determining variations in 
the kind of soil that forms. 


In general, the relief in the western half of the county 
is nearly level to gently undulating. On this type of 
landscape, water is not readily removed from the 
surface. The soils tend to be mottled and have an 
accumulation of carbonates near the surface because of 
poor drainage and a high water table. In the deeper 
depressions, the soils have an organic surface layer 
and dark colors. 

The topography in the eastern half of the county is 
more rolling than that in the western half. Relief ranges 
from nearly level to steep. The soils in this part of the 
county are generally better drained and have brighter 
colors in the substratum. Soils in gently sloping areas 
have developed mature profiles with distinct horizons. 
The soils on the steeper slopes show little profile 
development because of excessive runoff. Because the 
rate of water infiltration is slower in these areas, the 
soils are more droughty and the growth of vegetation is 
limited. 

In areas of hilly topography, the aspect of the slope 
can affect soil formation. In the forest-prairie transition 
zone, for example, prairie vegetation grows on the 
south-facing slopes, where conditions are drier, and 
woodland vegetation grows on the north-facing slopes. 

In some areas where the parent material and the 
vegetation are similar, relief has been responsible for 
differences in the type of soil that forms. The well 
drained Langhei soils are on the steepest part of the 
slope, the moderately well drained Gonvick soils are in 
the nearly level areas, the poorly drained Flom soils are 
in slightly concave depressions, and the very poorly 
drained Hamre soils are in closed depressions. 


Time 


In terms of geologic time, the soils in Mahnomen 
County are young—about 9,000 to 12,000 years old. 
The soil-forming processes began when the glaciers, 
which covered the area, receded northward into 
Canada. Because alluvium from stream and river 
sediments is deposited each year, the soils have had 
little time to develop. In general, a long period of time is 
needed for the other soil-forming factors to take effect. 
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ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly, such soil formed in recent alluvium or 
on steep, rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a 
poorly aerated soil is considerably higher in carbon 
dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern 
and defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as: 


Very EET 0 to 3 
LOW ———Ó——— 3 to 6 
Модегаїе сес езе сер ο ο ο. 6 to 9 
PUGH: sayan ο О ОО СС 9 to 12 
Very high ........................ more than 12 


Basal till. Compact glacial till deposited beneath the 
ice. 

Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, and K), 
expressed as a percentage of the total cation- 
exchange capacity. 


Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Catena. A sequence, or "chain," of soils on a 
landscape that formed in similar kinds of parent 
material but have different characteristics as a 
result of differences in relief and drainage. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
Soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Chiseling. Tilage with an implement having one or 
more soil-penetrating points that shatter or loosen 
hard, compacted layers to a depth below normal 
plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Coarse fragments. !f round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles 2 
millimeters to 38 centimeters (15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
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centimeters) in diameter. 

Colluvium. Soil material or rock fragments, or both, 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
establishing terraces, diversions, and other water- 
control structures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
in such an intricate pattern or so small in area that 
it is not practical to map them separately at the 
selected scale of mapping. The pattern and 
proportion of the soils are somewhat similar in all 
areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of 
concentrated compounds or cemented soil grains. 
The composition of most concretions is unlike that 
of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly used to describe consistence 
are: 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form 
a "wire" when rolled between thumb and 
forefinger. 

Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather 
than to pull free from other material. 

Hard.—When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
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part of the soil profile between depths of 10 inches 
and 40 or 80 inches. 

Coprogenous earth (sedimentary peat). Fecal material 
deposited in water by aquatic organisms. 

Corrosion. Soil-induced electrochemical or chemical 
action that dissolves or weakens concrete or 
uncoated steel. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. 
Some are shallow. Some are so steep that much 
of the water they receive is lost as runoff. All are 
free of the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly 
below the solum or periodically receive high 
rainfall, or both. 

Somewhat poorly drained.—Water is removed 
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slowly enough that the soil is wet for significant 
periods during the growing season. Wetness 
markedly restricts the growth of mesophytic crops 
unless artificial drainage is provided. Somewhat 
poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a 
combination of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free 
water is commonly at or near the surface for long 
enough during the growing season that most 
mesophytic crops cannot be grown unless the soil 
is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly 
continuous rainfall, or a combination of these. 
Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic 
crops cannot be grown. Very poorly drained soils 
are commonly level or depressed and are 
frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high 
slope gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drumlin. A low, smooth, elongated oval hill, mound, or 
ridge of compact glacial till. The longer axis is 
parallel to the path of the glacier and commonly 
has a blunt nose pointing in the direction from 
which the ice approached. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of human 
or animal activities or of a catastrophe in nature, 
for example, fire, that exposes the surface. 

Erosion pavement. A layer of gravel or stones that 
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remains on the surface after fine particles are 
removed by sheet or rill erosion. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after 
a soaking rain; also called normal field capacity, 
normal moisture capacily, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, or clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also, the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial 
meltwater. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited 
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in glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profile and in gray colors and 
mottles. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 35 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of the material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Hemic soil material (mucky peat). Organic soil 
material intermediate in degree of decomposition 
between the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. The major horizons are as 
follows: 

О horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or 
E horizon. The B horizon is in part a layer of 
transition from the overlying horizon to the 
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underlying C horizon. The B horizon also has 
distinctive characteristics, such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) granular, prismatic, or 
blocky structure; (3) redder or browner colors than 
those in the A horizon; or (4) a combination of 
these. 

C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying horizon. The 
material of a C horizon may be either like or unlike 
that in which the solum formed. If the material is 
known to differ from that in the solum, an Arabic 
numeral, commonly a 2, precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

H layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
assigned to two hydrologic groups if part of the 
acreage is artificially drained and part is 
undrained. 

Illluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the time. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
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can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Kame (geology). An irregular, short ridge or hill of 
stratified glacial drift. 

Lacustrine deposit (geology). Material deposited in 
lake water and exposed when the water level is 
lowered or the elevation of the land is raised. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by the wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, or fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some 
types are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Mottling generally 
indicates poor aeration and impeded drainage. 
Descriptive terms are as follows: abundance—few, 
common, and many, size—fine, medium, and 
coarse; and contrast—faint, distinct, and prominent. 
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The size measurements are of the diameter along 
the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Muck. Dark, finely divided, well decomposed organic 
soil material. (See Sapric soil material.) 

Munsell notation. A designation of color by degrees of 
three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color with 
hue of 10YR, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under 
excess moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


Very біом................... less than 0.06 inch 
SOW lacie ο... 0.06 to 0.2 inch 
Moderately slow ................. 0.2 to 0.6 inch 
Moderate ................. 0.6 inch to 2.0 inches 
Moderately гаріа............... 2.0 to 6.0 inches 
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Rapid 2 et oy su ene ees 6.0 to 20 inches 
Very гарій................. more than 20 inches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management, such 
as slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (їп tables). Because of rapid permeability, 
the soil may not adequately filter effluent from a 
waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only 
slightly by compaction. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are: 
Extremely асіа....................... below 4.5 
Very strongly acid.................... 4.5 to 5.0 
Strongly acid......................... 5.1 to 5.5 
Moderately acid ...................... 5.6 to 6.0 
Slightly acid.......................... 6.1 to 6.5 
Neutral. ο ο. 6.6 to 7.3 
Slightly alkaline ...................... 7.4 to 7.8 
Moderately alkaline................... 7.9 to 8.4 
Strongly alkaline ..................... 8.5 to 9.0 
Very strongly alkaline ............ 9.1 and higher 


Rill. A steep-sided channel resulting from accelerated 
erosion. À rill is generally a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 
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Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer or of the substratum. All the soils 
of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silica. A combination of silicon and oxygen. The 
mineral form is called quartz. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Similar soils. Soiis that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Site index. A designation of the quality of a forest site 
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based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees 
in a fully stocked stand at the age of 50 years is 
75 feet, the site index is 75 feet. 

Slickensides. Polished and grooved surfaces produced 
by one mass sliding past another. In soils, 
slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, 
prisms, and columns; and in swelling clayey soils, 
where there is marked change in moisture content. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow refill (in tables). The slow filling of ponds, 
resulting from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows: 


Very coarse вапа..................... 2.0 to 1.0 
Coarse ѕапа......................... 1.0 to 0.5 
Medium sand ....................... 0.5 to 0.25 
Fine ѕапа ......................... 0.25 to 0.10 
Very fine ѕапа..................... 0.10 to 0.05 
Θ[Σ.ννννννννννννννννννν eee 0.05 to 0.002 
Сіаау........................... less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the substratum. The living roots and plant and 
animal activities are largely confined to the solum. 

Stone line. A concentration of coarse fragments in a 
soil. Generally, it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies 
material that weathered in place and is overlain by 
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recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 15 to 24 
inches (38 to 60 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to soil blowing and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), cofumnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular 
cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. {t protects 
the soil from soil blowing and water erosion after 
harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of 
the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
from about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
“Ap horizon.” 

Surface soil. The A, E, AB, and EB horizons. It 
includes all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and 
behavior. 

Terminal moraine (end moraine). A belt of thick glacial 
drift that generally marks the termination of 
important glacial advances. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff 
so that water soaks into the soil or flows slowly to 
a prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
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undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer (in tables). A layer of otherwise suitable soil 
material that is too thin for the specified use. 

Till plain. An extensive area of nearly level to 
undulating soils underlain by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, in soils in 
extremely small amounts. They are essential to 
plant growth. 

Upland (geology). Land at a higher elevation, in 


general, than the alluvial plain or stream terrace; 
land above the lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial meltwater. In 
nonglaciated regions, alluvium deposited by 
heavily loaded streams. І 

Varve. А sedimentary layer of a lamina or sequence of 
laminae deposited in a body of still water within a 
year. Specifically, a thin pair of graded 
glaciolacustrine layers seasonally deposited, 
usually by meltwater streams, in a glacial lake or 
other body of still water in front of a glacier. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically a sunflower) wilts so 
much that it does not recover when placed in a 
humid, dark chamber. 


Tables 


137 


138 


Month 


January----- 


February----| 


November---- | 


December---- | 


| 
| 
Yearly: | 
| 
| 


Average--- 


TABLE 1.--TEMPERATURE AND PRECIPITATION 


(Recorded in the period 1961-90 at Mahnomen, Minnesota) 


Soil Survey 


Temperature 


Precipitation 


Average | Average | Average 
daily | daily | daily 


maximum | minimum | 


56.4 


2 years in 
10 will have-- 


| Average | 


|2 years in 10| | 
| will have-- | Average | 


| 
| 
| | [number of | Average | |number of | Average 
| Maximum | Minimum | growing | | Less | More |days with|snowfall 
|temperature|temperature| degree | |than--|than--|0.10 inch| 
| | higher | lower | days* | | | or more | 
| | than-- | than-- | | | | | 
° | ο | o | ° | | | | | | 
F | Е | Е | F | Units | mn | та | In | | m 
| | | | | | | | 
-6.3 | 4.2 | 40 | -38 | 0 | 0.92 | 0.37| 1.39] 3 | 8.9 
| | | | | | | | 
-0.2 | 10.4 | 43 | -36 | ο | .61 | .35 .83| 2 | 5.6 
| | | | | | | | 
15.2 | 25.1 | 62 | -25 | 16 | 1.17 | .56| 1.70| 3 | 6.8 
| | | | | | | | 
31.0 | 42.2 | 82 | 6 | 15 | 1.67 | .54| 2.60] 4 | 2.9 
| | | | | | | | 
42.5 | 55.4 | 89 | 22 | 483 | 2.67 | 1.20] 3.92] 6 | 4 
| | | | | | | | | 
52.1 | 64.0 | 92 | 35 | 714 | 4.01 | 2.17] 5.63] 7 | .0 
| | | | | | | | | 
56.6 | 69.0 | 96 | 40 | в82 | 2.79 | 1.42| 3.99| 6 | .0 
| | | | | | | | 
54.3 | 67.1 | 96 | 35 | 824 | 3.17 | 2.12| 4.413] 6 | .0 
| | | | | | | | 
44.9 | 57.0 | 91 | 24 | 506 | 2.54 | 1.01] 3.83| 5 | .0 
| | | | | | | | 
з4.5 | 45.5 | 82 | 12 | 220 | 2.03 |  .63| 3.17| 4 | 1.3 
| | | | | | | | | 
19.2 | 27.7 | 63 | -15 | 22 | -88 |  .37| 1.31) 2 | 6.0 
| | | | | | | | | 
1.6 | 10.8 | 45 | -32 | 1 | .85 | .44| 1.20) 3 | 7.7 
| | | | | | | | | 
| | | | | | | | | 
| | | | | | | | | 
| | | | | | | | | 
28.8 | 39.9 | --- | — | — doc d --- --- --- | --- 
| | | | | | | | | 
- | on |] وو | و‎ | — | --| --- --| — Í ——- 
| | | | | | | 
--- | --- | --- | --- | 3,822 | 23.31 | 19.44| 26.96] 51 | 39.6 
| | | | | | | 


* A growing degree day is a unit of heat available for plant growth. 


growth is minimal for the principal crops in the area (40 degrees F). 


It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


Mahnomen County, Minnesota 139 


TABLE 2.--FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1961-90 at Mahnomen, Minnesota) 


| 
| Temperature 
| 
Probability | | | 
| 24 OF | 28 9r | 32 OF 
| or lower | or lower | or lower 
| | | 
| | | 
Last freezing | | | 
temperature | | | 
in spring: | | | 
| | | 
1 year in 10 | | | 
later than-- | May 8 | May 21 | June 1 
| | | 
2 years in 10 | | | 
later than-- | May 2 | May 16 | May 27 
| | | 
5 years in 10 | | | 
later than-- | Apr. 21 | May 7 | May 17 
| | | 
First freezing | | 
temperature | 1 | 
in fall: | | | 
| | | 
1 year in 10 | | | 
earlier than-- | Sept. 25 | Sept. 16 | Aug. 31 
| | | 
2 years in 10 | | | 
earlier than-- | Sept. 30 | Sept. 21 | Sept. 6 
| | | 
5 years in 10 | | | 
earlier than-- | Oct. 11 | Sept. 30 | Sept. 17 
| | | 
TABLE 3.--GROWING SEASON 
(Recorded in the period 1961-90 at Mahnomen, 
Minnesota) 
| 
| Daily minimum temperature 
| during growing season 
| 
Probability | | | 
| Higher | Higher | Higher 
| than | than | than 
| 24 °F | 28 °F | 32 ?r 
| | | 
| Days | Days | Days 
| | | 
9 years in 10 | 140 | 125 | 96 
| | | 
8 years in 10 | 148 | 131 | 105 
| | | 
5 years in 10 | 163 | 142 | 122 
| | | 
2 years in 10 | 178 | 153 | 139 
| | | 
1 year іп 10 | 186 | 159 | 148 
| | | 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 
| | | 
Мар | Soil name | Acres | Percent 
symbol | | | 
| | | 
| | | 
33B |вагпев loam, 2 to 6 percent в1орев------------------------------------------------- | 12,345 | 3.3 
36 [Flom silty clay loam----------------------------------------------------------.---- | 8,430 | 2.3 
38В8  |Waukon loam, 2 to 8 percent slopes------------------------------------------------- | 3,170 | 0.9 
38C |Waukon loam, 8 to 15 percent β]ορθβ------------------------------------------------ | 4,045 | 1.1 
38E |Waukon loam, 15 to 30 percent віорев----------------------------------------------- | 720 | 0.2 
408 |Nebish loam, 2 to 8 percent slopes------------------------------------------------- | 4,570 | 1.2 
40C |Nebish loam, 8 to 15 percent в1орев------------------------------------------------ | 2,170 | 0.6 
408 |Nebish loam, 15 to 30 percent slopes----------------------------------------------- | 470 | 0.1 
59 |Grimstad sandy 1оаш---------------------------------------------------------------- | 1,965 | 0.5 
63 [Rockwell 1оап---------------------------------------------------------------------- | 2,290 | 0.6 
121 |wWykeham fine sandy 1оап------------------------------------------------------------ | 710 | 0.2 
125 |Beltrami 1оаш---------------------------------------------------------------------- | 820 | 0.2 
1278 |Sverdrup sandy loam, 1 to 6 percent slopes-----------------------------------.----- | 1,690 | 0.5 
180  |Gonvick 1оаш----------------------------------------------------------------------- | 1,805 | 0.5 
191  |Epoufette sandy Іоаш--------------------------------------------------------------- | 2,650 | 0.7 
205  |Karlstad sandy 1оап---------------------------------------------------------------- | 1,930 | 0.5 
236 |Vallers silty clay 1оап------------------------------------------------------------ | 22,435 | 5.9 
2678 |Snellman sandy loam, 2 to 8 percent slopes----------------------------------------- | 6,330 | 1.7 
267C |Snellman sandy loam, 8 to 15 percent slopes---------------------------------------- | 3,750 | 1.0 
267E |Snellman sandy loam, 15 to 30 percent slopes--------------------------------------- | 1,510 | 0.4 
290B |Rothsay silt loam, 1 to 6 percent в1орев------------------------------------------- | 1,150 | 0.3 
296 |Fram loam-------------------------------------------------------------------------- | 2,100 | 0.6 
3328 |Sugarbush sandy loam, 1 to 8 percent slopes---------------------------------------- | 6,155 | 1.6 
335  |Urness mucky silt 1оап------------------------------------------------------------- | 430 | 0.1 
344 |Очаш silty clay 1оап--------------------------------------------------------------- | 865 | 0.2 
346  |Talmoon іоап----------------------------------------------------------------------- | 720 | 0.2 
3528 |Heimdal loam, 2 to 6 percent slopes------------------------------------------------ | 3,610 | 1.0 
426 |Foldahl sandy 1оаш---------------------------..........----------------------------- | 1,425 | 0.4 
494в |Darnen loam, 2 to 6 percent віорев------------------------------------------------- | 670 | 0.2 
540 |Seelyeville muck------------------------------------------------------------------- | 3,930 | 1.1 
543 |Markey muck------------------------------------------------------------------------ | 2,650 | 0.7 
544 |Cathro πιασκ------------------------------------------------------------------------ | 3,270 | 0.9 
718В |Naytahwaush loam, 2 to 8 percent віорев-------------------------------------------- | 19,320 | 5.1 
718C |Naytahwaush loam, 8 to 15 percent slopes------------------------------------------- | 13,630 | 3.6 
718E |Naytahwaush loam, 15 to 30 percent віорев------------------------------------------ | 3,655 | 1.0 
737  |Mahkonce 1оаш---------------------------------------------------------------------- | 4,680 | 1.3 
746 |Haslie писк------------------------------.-.-.-.--------------------------------------- | 370 | 0.1 
748  |Hamlet 1оап------------------------------------------------------------------------ | 1,860 | 0.5 
749 |Со1уіп silt loam, occasionally flooded--------------------------------------------- | 585 | 0.2 
767 |Auganaush loam-~---~---------------------------------------------------------------- | 6,155 | 1.6 
775B |Sugarbush-Two Inlets complex, 1 to 8 percent slopes-------------------------------- | 290 | 0.1 
775C |Sugarbush-Two Inlets complex, 8 to 15 percent в1орев------------------------------- | 2,315 | 0.6 
7768 |Snellman-Sugarbush complex, 2 to 8 percent slopes---------------------------------- | 2,550 | 0.7 
776C |Snellman-Sugarbush complex, 8 to 15 percent slopes--------------------------------- | 3,640 | 1.0 
776E |Snellman-Sugarbush complex, 15 to 30 percent slopes-------------------------------- | 1,785 | 0.5 
8278 |Heimdal-Esmond complex, 2 to 6 percent slopes-------------------------------------- | 2,875 | 0.8 
827C2 |Heimdal-Esmond complex, 6 to 12 percent slopes, егойей----------------------------- | 850 | 0.2 
867B |Graycalm-Menahga complex, 1 to 8 percent віорев------------------------------------ | 1,710 | 0.5 
9038 |Barnes-Langhei complex, 2 to 6 percent slopes-------------------------------------- | 19,840 | 5.2 
903C2 |Barnes-Langhei complex, 6 to 12 percent slopes, eroded----------------------------- | 6,350 | 1.7 
942D2 | uanghei-Barnes complex, 12 to 20 percent slopes, eroded---------------------------- | 845 | 0.2 
967B |Waukon-Langhei complex, 2 to 6 percent slopes-------------------------------------- | 11,880 | 3.2 
967C2 |Waukon-Langhei complex, 6 to 12 percent slopes, eroded----------------------------- | 12,520 | 3.4 
97902 |Langhei-Waukon complex, 12 to 20 percent slopes, eroded---------------------------- | 2,055 | 0.6 
1030 [|Pits, gravel-Udipsamments complex-------------------------------------------------- | 320 | 0.1 
1113 |Haslie, Seelyeville, and Cathro soils, ponded-------------------------------------- | 19,410 | 5.1 
1117 |Hedman 1іоап------------------------------------------------------------------------ | 8,400 | 2.3 
1139 |Marysland loam, occasionally flooded-----------------------------------.-.---------- | 1,760 | 0.5 
1142 |Hedman-Fram сошрІек---------------------------------------------------------------- | 11,535 | 3.1 
1147 |Fordum, Fairdale, and Lamoure soils, frequently flooded---------------------------- | 6,335 | 1.7 
1148 |Fairdale and Lamoure soils, occasionally flooded----------------------------------- | 890 | 0.2 
1149 |Hamerly clay loam---------------------------------------.----------------------.---- | 10,850 | 2.9 
1152в |Sugarbush loamy sand, 1 to 8 percent віорев---------------------------------------- | 6,160 | 1.7 
| 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


| | | 
Мар | Soil name | Acres | Percent 
symbol | | | 
| | | 
| | 
1152C |Sugarbush loamy sand, 8 to 15 percent в1орев--------------------------------------- | 440 | 0.1 
1152Е |Sugarbush loamy sand, 15 to 30 percent в1орев-------------------------------------- | 180 | 0.1 
1200 |Egglake 1оап----------------------------------------------------------------------- | 480 | 0.1 
1233D2|Esmond-Heimdal complex, 12 to 20 percent slopes, егойей---------------------------- | 200 | 0.1 
1238E |Two Inlets-Sugarbush complex, 15 to 30 percent віорев------------------------------ | 1,205 | 0.3 
1241в |Sandberg sandy loam, 1 to 6 percent в1орен----------------------------------------- | 795 | 0.2 
1804 |Hamre muck, роп4ей----------------------------------------------------------------- | 7,070 | 1.9 
18258 |Seelyeville muck, sloping, seep 1апа----------------------------------------------- | 355 | 0.1 
1878 [Hamre шиск------------------------------------------------------------------------- | 4,325 ! 1.2 
1967 |Hamerly-Vallers сошр1ех------------------------------------------------------------ | 46,550 | 12.3 
| Макек------------------------------------------------------------------------- | 15,500 | 4.2 
| |----------- [ττ----- 
| тока1-------------------------------------------------------------------- | 373,300 | 100.0 
| | | 
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Soil Survey 


TABLE 5.--PRIME FARMLAND 


(Only the soils considered prime farmland are listed. 


considered prime farmland. 
are specified in parentheses after the soil name) 


Urban or built-up areas of the soils listed are not 


ІҒ а soil is prime farmland only under certain conditions, the conditions 


Soil name 


| Barnes loam, 2 to 6 percent slopes 
|Flom silty clay loam (where drained) 
|Waukon loam, 2 to 8 percent slopes 
|Nebish loam, 2 to 8 percent slopes 
[Grimstad sandy loam 

|Rockwell loam (where drained) 

|Wykeham fine sandy loam 

| Beltrami loam 

|Gonvick loam 

|Vallers silty clay loam (where drained) 
| Snellman sandy loam, 2 to 8 percent slopes 
|Rothsay silt loam, 1 to 6 percent slopes 
|Fram loam 

|Talmoon loam (where drained) 

|Heimdal loam, 2 to 6 percent slopes 
|Foldahl sandy loam 

| Darnen loam, 2 to 6 percent slopes 
|Naytahwaush loam, 2 to 8 percent slopes 
|Mahkonce loam 

|Hamlet loam 


|Colvin silt loam, occasionally flooded (where drained) 


|Auganaush loam (where drained) 


| Heimdal-Esmond complex, 2 to 6 percent slopes 
| Barnes-Langhei complex, 2 to 6 percent slopes 
| Waukon-Langhei complex, 2 to 6 percent slopes 


{Hedman loam (where drained) 
|Hedman-Fram complex (where drained) 
|Hamerly clay loam 

|Egglake loam (where drained) 
|Hamerly-Vallers complex (where drained) 


Mahnomen County, Minnesota 143 


TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE 


(Yields are those that can be expected under a high level of management. Absence of a yield indicates that the 
soil is not suited to the crop or the crop generally is not grown on the soil) 


| | | | | | 
Soil name and | Land | | | | Í 
map symbol jcapability| Spring | Barley | Soybeans |Corn silage|Alfalfa-hay|Bromegrass- | Reed 
| | wheat | | | | | alfalfa |canarygrass 
| | Bu | Bu | ва | Tons | Tons | AUM* | AUM* 
| | | | | | | | 
33В------------- | 2е | 50 | 70 | 34 | 16 | 4.2 | 5.6 | == 
Barnes | | | | | | | | 
| | | | | | | | 
36-------------- | 2w | 40 | 60 | 30 | 15 | 4.3 | 5.5 | ea 
Flom | | | | | | | | 
| | | | | | | | 
38B------------- | 2е | 45 | 65 | 28 | 14 | 3.8 | 4.9 | se 
Waukon | | | | | | | 
| | | | | | | | 
38С------------- | Зе | 30 | 50 | 22 | 13 | 3.5 | 4.6 | === 
Waukon | | | | | | | | 
| | | | | | | | 
—— | ве | — ges] === j --- | --- | 3.0 | --- 
Waukon | | | Í | | | | 
| | | | | | | | 
40В------------- | 2е | 35 | 55 | 24 | 14 3.4 | 4.6 | === 
Nebish | | | | | | | 
| | | | | | | | 
40С------------- | 3e | 25 | 45 | 17 | 12 | 3.2 | 4.4 | =т= 
Nebish | | | | | | | 
| | | | | | | | 
40Е------------- | бе | --- | --- | --- | --- | === | 3.0 | === 
Nebish | | | | | | | | 
| | | | | | | 
[Lp | 2s | 40 | 60 | 26 | 15 3.5. | 5.3 | --- 
Grimstad | | | | | | | 
| | | | | | | | 
63-------------- | aw | 35 | 55 | 24 | 14 3.6 | 5.2 | === 
Rockwell | | | | | | | 
| | | | | | | | 
121------------- | 1 | 40 | 60 | 30 || 16 | 4.0 | 5.4 | === 
Wykeham | | | | | | | | 
| | | | | | | | 
125------------- | 1 | 45 | 65 | 32 | 17 | 4.2 | 5.6 | === 
Beltrami | | | | | | | | 
| | | | | | | | 
127В------------ | 3e | 30 | 45 | 38 | 11 | 2.7 | 3.8 | --- 
Sverdrup | | | | | | | | 
| | | | | | | | 
180------------- | 1 | 50 | 70 | 34 | 16 | 4.3 | 6.0 | === 
Gonvick | | | | | | | | 
| | | | | | | | 
191------------- | áw | 15 | зо | 10 | 3 | 1.6 | 2.6 | 6.0 
Epoufette | | | | | | | | 
| | | | | | | | 
205------------- | 4s | 30 | 50 | 20 | 11 | 2.8 | 4.0 | --- 
Karlstad | | | | | | | | 
| | | | | | | | 
236------------- | 2w | 40 | 60 | 22 | 15 | 4.0 | 5.5 | --- 
Vallers | | | | | | | | 
| | | | | | | | 
267В------------ | 2е | 30 | 50 | 22 | 10 | 2.4 | 5.2 | --- 
Snellman | | | | | | | | 
| | | | | | | | 
267С------------ | зе | 25 | 45 | 18 | 8 | 2.2 | 4.9 | --- 
Snellman | | | | | | | | 
| | | | | | | 


See footnote at end of table. 
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TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Reed 
| canarygrass 


| 

| 

| 
alfalfa. 


Corn silage|Alfalfa-hay|Bromegrass- 


Soybeans 


Land 


capability 


| 
а | 
| 
| 


Soil name an 
map symbol 


267Е------------ 


Snellman 


290B------------ 


Rothsay 


2e 


296------------- 


Fram 


3s 


332В------------ 


Sugarbush 


335------------- 


Urness 


344------------- 


Quam 


346------------- 


Talmoon 


352В------------ 


Heimdal 


2s 


426------------- 


Foldahl 


2e 


494В------------ 


Darnen 


540------------- 


Seelyeville 


6w 


543------------- 


Markey 


aw 


544------------- 


Cathro 


718В------------ 


Naytahwaush 


3e 


718С------------ 


Naytahwaush 


6e 


718E------------ 


Naytahwaush 


737------------- 


Mahkonce 


746------------- 


Haslie 


748------------- 


Hamlet 


3w 


749------------- 


Colvin 


table. 


See footnote at end of 
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TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


| | | | | | 
Soil name апа | папа | | | | | 
map symbol Jcapability| Spring | Barley | Soybeans |Corn silage|Alfalfa-hay|Bromegrass- | Reed 
| | wheat | | | | alfalfa. |canarygrass 
| | Bu | Bu | Bu | Tons | ‘Tons | AUM* | АОМ* 
| | | | | | | | 
767------------- | aw | 20 | 40 | 22 | 10 | 2.5 | 3.8 | --- 
Auganaush | | | | | | | | 
| | | | | | | | 
775в------------ | | 15 | зо | 10 | 4 | 2.0 | 2.8 | === 
Sugarbush------ | 3s | | | | | | | 
Two Inlets----- | 4s | | | | | | | 
| | | | | | | | 
775С------------ | | 10 | 20 | 6 | 2 | 1.6 | 2.4 | =т= 
Sugarbush------ | 4e | | | | | | | 
Two Inlets----- | 4s | | | | | | | 
| | | | | | | | 
776В------------ | | 20 | 40 | 13 | 5 | 2.2 | 3.2 | --- 
Snellman------- | 2e | | | | | | 
Sugarbush------ | Зв | | | | | | 
| | | | | | | | 
776С------------ | | 15 | 25 | 10 | 3 | 1.8 | 2.8 | === 
Snellman------- | 3e | | | | | | 
Sugarbush------ | 4e | | | | | | | 
| | | | | | | | 
776Е------------ | бе | --- | --- | --- | --- | === | 2.4 | == 
Snellman- | | | | | { | 
Sugarbush | | | | | | | | 
| | | | | | | | 
827В------------ | | 45 | 65 | 28 | 15 | 4.0 | 5.3 | Bes 
Heimdal-------- | 2e | | | | | | 
Esmond--------- | 3e | | | | | | | 
| | | | | | | | 
827C2----------- | | 30 | 50 | 20 | ii | 2.8 | 4.2 | --- 
Heimdal-------- | 3e | | | | | | | 
Евшоһ4--------- | бе | | | | | | | 
| | | | | | | | 
867B------------ | 4s | 20 | 40 | 12 | 5 | 2.0 | 3.0 | --- 
Graycalm- | | | | | | | | 
Menahga | | | | | | | | 
| | | | | | | | 
90зв------------ | | 45 | 65 | 30 | 16 | 4.2 | 5.4 | psc 
Barnes--------- | 2e | | | | | | | 
Langhei-------- | 3e | | | | | | | 
| | | | | | | | 
9озс2----------- | | 35 | 55 | 24 | 13 | 3.4 | 4.6 | === 
Barnes--------- | 3e | | | | | | | 
Langhei-------- | 4е | | | | | | | 
| | | | | | | | 
942D2----------- | | 25 | 45 | 18 | 9 | 2.4 | 3.6 | === 
Langhei-------- | 6e | | | | | | | 
Barnes--------- | 4e | | | | | | | 
| | | | | | | | 
967В-------<---- | | 40 | 60 | 27 | 15 | 4.0 | 5.0 | mE 
Waukon--------- | 2e | | | | | | | 
Langhei-------- | Зе | | | | | | | 
| | | | | | | | 
967C2----------- | | 30 | 50 | 22 | ii | 2.6 | 3.8 | --- 
Waukon--------- | 3e | | | | | | | 
Langhei-------- | 4e | | | | | | | 
| | | | | | | | 
979D2----------- | | 20 | 40 | is | 8 | 2.0 | 3.0 | === 
Langhei-------- | 6e | | | | | | | 
Waukon--------- | 4е | | | | | | | 
| | | | | | | | 


See footnote at end of table. 
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TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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See footnote at end of table. 
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TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
| | | | | | | | 
Soil name and | Land | | | | | 
map symbol jcapability| Spring | Barley | Soybeans |Согп silage|Alfalfa-hay|Bromegrass-| Reed 
| | wheat | | | | | alfalfa. |canarvgrass 
| | Bu | Bu | Bu | Tons | Tons | AUM* | AUM* 
| | | | | | | | 
1878------------ | 3w | 35 | 55 | 22 | 10 | 3.0 | 4.0 | 6.0 
Hamre | | | | | | | | 
| | | | | | | | 
1967------------ | | 45 | 65 | 28 | 16 | 4.2 | 5.6 | --- 
Нашекіу-------- | 28 | | | | | | | 
Vallers-------- | 2“ | | | 1 | | | 
| | | | | | | | 


* Animal unit month: The amount of forage or feed required to feed one animal unit 


mule, five sheep, or five goats) for 30 days. 


(one cow, 


one horse, one 
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*ərqe3a go pue 48 930u3003 995 


| | | | | | | | 
| » | s9 }----узо pez uzeuazon| | | | | | | 
| 8 | 09 |--eurd əşya uzeqseq| | | | | | | 
| ¿L | 09 |------------ eurd рәм | | | | | | | 
"eonxds | в | o9 |-------- e»nzds әзтчи| | | | | | | 
әзтҷа ‘yeo pez | с | oL |---poomsseq ueotzeuy| | | | | | | 
аләцалоп ‘eutd pez | £ [09 |--------- erdwu хебп | | | | | | | шеҷәудм 
“οιτᾶ әзтца uzeqseg| 9 | of |------- uedse Бптхеаб|әзеләрой| aystts| зчбтт=|әзеләрон| зэчвттв| 149 |---------------- τζτ 
| | | | | | | | | | 
| 9 | ss |------------ eurd рәм | | | | | | 
| дА | sg |--әпта әзтчи аләзвез| | | | | | | 
| 8 | 09 |-------- eonzds әзтчи| | | | | | | 
| 6 | s9 ο 313 шевтен| | | | | | | 
| » [59 |----xwo рәх пләцзлон| | | | | | | 
| e | 66 |--------- erdwr ләбп | | | | | | | 
"ITZ шевтед ‘yeo pez | с | s4 |---poomsseq пеотләшү| | | | | | | 
uzeyqz0u “əurd əşya | с | 49 |--------- чолта απθᾶνα| | | | | | | чвтаән 
uiejswe “əonzds әзтім| 9 [οι |------- uedse BuTyend| әләләв| aystts| эч5тте|әзеләрон| әзеләрой| us | ---------------- жо? 
| | | | | | | | | | 
| 9 | 66 |------------ eurd рөх | | | | | | | 
| 4 | ss |--әпта earum члөззез | | | | | | | 
| 8 | 09 |-------- eonzds әзтчм| | | | | | | 
| 6 | 58 |---------- 353 шевтен| | | | | | | 
|? | 699 |----1πο pez uzəuqzon| | | | | | | 
| e | es |--------- erdeu ze6ns | | | | | | | 
"ATg wesTeq 'xvo pez | 6 | s4 |---poomsseq ueotzemy| | | | | | 
аләцалос “əurd әзтім | 6 | 19 |--------- чотта zedea| | | | | | | US TQON 
uzeqjsee ‘eonzds e3TUM| ο | 95 |------- uedse битуепб| әләләв| зчб5тте| зчбтте|әзеләрой| 3πδττα| т |----------- 207 ‘aor 
| | | | | | | | | | 
| 9 | ов |---poomsseq чеотләшу | | | | | | | 
| » | 29 |----------- "usw usez5 | | | | | | | 
‘eo рәх пләцалог | 9 | z4 |------- uedse Burxeno| | | | | | 
“әоплав әзтия | є | es |--------- әтдйеш ле5пв | | | | | | | чоңпем 
toud eqtym uzeqsea| cz | 06 |------------- уо ing| әләләв| 345TIS| 3ЧбтІ5|әзеләрои|әзехәрои| U |---------------- "8t 
| | | | | | | | | | 
| 9 | ов |---poomsseq пеотләшу| | | | | | | 
ιν | 29 |----------- use ueezs| | | | | | | 
‘eo pez иләцалоч | 9 | z4 |------- uedsw SurxXend | | | | | | | 
“əeonzds əşya | € | ва |--------- erdeu zxe6ns | | | | | | | чоҳпем 
'eurd әзтҷм uzeqseg| cz | 06 |------------- xeo ang| әләләв| aubrrs| зчбтте|әзелтәрой| 3чбттѕ| пе |----------- ОВЕ ‘ase 
i | | | | | | | | | 
| | | | | | | | | | 
| «ssero| | | ποτὰ | pzezeq | Жат | ποτ | | | 
| Жатата|хәрчат| |-тзәдбшоо| mozqa | -тезлош|-езтштт | рхегеч | тоаш | 
3αοτᾶ оз зәәлі |-onpoza| eats] вәәлі пошшод | aueta | -ратм [|5urrpeess| queu | чотволя|чотзепч | тодшАв деш 
| | | | | | | -apoda | | -rPzo| pue әшеч tros 
| | 


ХазтлАтзопрола тетіпәзоя 


(«әләләв, pue ,“әделәрош, ,'3Wq5TTS, FO SUOTATUTJOP лоу зхәз eeg 


доп SBM UOTABULTIOFUT 393 ѕәзеотрит Azque ue go eouesqy 


виләоиоо диәшәбесен 


“әтдеттеле 


“РӘЗ8ТТ әле зәәті тетоләшшоо go сотаопрол4 хор әтдезттв вттов әң Атчо) 
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"eurd 
SATYAM ureqswe “узо 
рәх чләцалоп ”әпта peu 


“әпта 
STU» urejswo "ео 
pez чләчзлоп ‘euTtd pow 


*eonids 
e3TUn ‘eutd pex 


"ατα 


wesTeq ‘eonids xoera 


“цео рәх 
uzeyqz0u 'eurd 91U 
uzojswo ‘eonzds әзтчм 


‘eo pez 
пләцалоп “əurd STUR 
uzeqsee 'oonrids SUM 


αποτᾶ оз зәәлі 


“әтдез 3o pue 


-onpoza| ears| 


89913 пошшод 


-тләйшоо| ^oru3 


зачета | 


| -тезлош|-езтштт 
-putm |Баттрәәв|  aueu 


рлетеч| точшАе | 
uorsozg|uoraveu| 


| | | | | | | 
8 | о |-------- eonzds әзтчи| | | | | | | 
ς | од |---poomsseq чеотлешу| | | | | | | 
9 | ος |--eurd earqa иләзвез| | | | | | | 
ς | og |------------ outa pəu | | | | | | | 
z [os |------------- xeo zng| | | | | | | 
z [ss |--------- әтбеш z26ns| | | | | | | 
* | 09 |----xwo pex uxeuazroN| | | | | | | 
" | 09 |--------- чолта αθᾶνα | | | | | | | 
9 | од |------- uedse битуепӧ|әзәләрои| зчбтт5 | TAS TTS [езеро елелерон | u9 | 

| | | | | | 
8 | o9 |-------- eonzds әзтчи| | | | | | | 
с | oL |---poowsseq ueorreun| | | | | | | 
9 | og |--eurd әзтци uzeqseg| | | | | | | 
s | os |------------ eurd peu | | | | | | | 
z | os |------------- xeo zng| | | | | | | 
z [ss |--------- әтбеш zxə5ns | | | | | | | 
% | 09 |----чео pez uzəqszon| | | | | | | 
%” |o |--------- ποατα zedea | | | | | | | 
9 | oz |------- uedse 5urxen)|ea3exepog| 3ЧбтТ5 | kaku өзилерон | 3q5TT8S | 19 | 

| | | | 
z | әс |------------- yeo zng| | | | | | | 
9 |o |----------- eurd хоғг| | | | | | | 
L | ss |--eurd earum urease | | | | | | | 
9 | ss |------------ әпта pex| | | | | | | 
ς | s9 |------- uedse битҳетӧ|әзеләрои| 345ттв| эчвттв | өзеләрон | 3Ч45тІ5 d πα 

| | | | | 
? | о» |-------- eonzds xoera| | | | | | | 
М | se |---------- хүз шевтен | | | | | | | 
z | «с |----------- use ховта| | | | | | | 
z [sr |------- uedse Батуға | πα wama Kuas ΘΖΘΔΘΞ | 345115 d MZ 

| | | 
ς | ёд |----------- use пәәлә| | | | | | | 
z [zs |--------- erdeu ze6ns | | | | | | | 
9 | το |---poomsseq ueorzəuv| | | | | | | 
L | «ο |------- uedse Sutyend | | | | | | | 
© | og |------------- yeo ang| әләләв| 2457165 d 245т15 | 3uBTIS di зчбтт5 d vz | 

| | | | 
є | оо [--------- θΤάσα zəBns | | | | | | | 
> | sə |----xeo pez uxeqazom| | | | | | | 
с | oz |---Pooasseq weorzeuv| | | | | | | 
8 | 09 |-------- eonads әзтчи| | | | | | | 
9 Γι. |------- uedse Sutyend| | | | | | | 
L | ss |--eurd earum uxeasex| әләләв| 345TTS| ens] әләләв d 3q5rIS | 1L | 

| | | | 

| | | | | l | | 

ЕТТІСІ | чотз | pzezeu | Азт | ποτ | | | 
| 
| 


| | -Ятаһя 


| 
| 
| 
Kapaya |хәрит | | 
| 
| 


Жататаотрола тетзпәзоа 


Sureouoo аиәшәбетен 


PeNUTIUOD--ALIALLONGONd амчу LNSWADYNWN GNV'IGOOM- - ° 


L TIEL 


| -rpzo| 


ле 930u3003 995 


uwurTeug 


чешттәчѕ 
--------- 2490 “g¿9z 


рез=тлхеи 


yoTauop 


ToquAs deu 
pue әшеп TTOS 
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зачета оз зәәлі 


| | | | 
| ν [ος |------- uedse Бптхетд| | | 
Loss gg [енене чәлта zedea| | | 
| z |ss |----------- use xovra| | | 
| z | es. |----------- qse өзтчм| | | 
"әоплаз | z | т» |-------- eonzds yoerta| | | 
ховта “xowzrzwuer| | є | og |------------ xowrwuer| әләләв| әләләв| 
| | | | . | | 
| € | <9 |--------- θτάνα ze6ns | | 
| 8 | 09 |-------- әоплав әзтчм| | | 
"хео pex пләцалог | у | s9 |---poomsseq ueotzeuy| | | 
'eurd әзтим uzəqssə | / | ов |------- uedse Sutyend | | | 
‘eonzds eqtqm| = | 06 |------------- Yeo zng| әләләв| 3απδττς| 
| | | | | | 
| «x | £s. [======== eonzds әзтчм| | | 
| z | 09 |--------- erdeu xe6ns | | | 
‘4e0 pex иләчзлоп | z | og |---poomsseq пвотләшү| | | 
“әоплаз əşya | ο | 6% |--eurd earua пхәззез| | 5] 
'eurd әзтам пхәзвез| ο | LL |------- uedse Sutyend| әләләѕ| q3u5TT 
| | | | | í 
| & | وچ‎ |-------- eonzds әзүчм| | | 
| z | o9 |--------- әтаеш лебпѕ | | | 
уто per пхәцалов | z | os |---poomsseq ueorzeuv| | | 
'eonaids eatqa | ο | sr |--eurd earua uzeqseg| | | 
“θατά әзтца пләззея| 9 | LL |------- uedse 5urxenó| ezeses| 345TTS| 
| | | | | | 
| 9 | 6% [e хүҙ шетен | | | 
ατα! € | ое |-терәоәзтци uxeuazxoN| | | 
wesIeq “лерәсәзтцча | z | ss |----------- use yorta| | | 
аләцалоп ‘yovrwue | р | 96 |------------ Hoe xeurei | | | 
'eonids xowrH| € | те |-------- әоплав yoruta| әләләв| әлхәләб | 
| | | | | | 
| 8 | os |-------- eonzds e qty] | | 
| e | 699 |----------- use xovra| | | 
| * | 69 |---Pooasseq ueorzeuv| | | 
*zrg шезтеа ‘eutd | g | 09 |---------- ατα шевтен| | | 
өзтца пләзвгә 'eonads | 6 | 69 |--------- qorq απθᾶνα | | | 
xoerq /әоплав earuM| 9 | ёа |------- uedse Sutyend| әләләб |әзеләрои| 
| | | | | | 
| * | ss |--------- чолта xedeg | | | 
| 9 | ος |--eurd earua uzeqsed| | | 
| 9 | ss |----------- Ῥατᾶ xoer | | | 
| 9 | ss |------------ әпта рәм | | | 
| z | s} |------------- xeo лпа) | | 
`əurd әзтпа uzeqsee | cz | sy |--------- θτᾶνα теБпе | | | 
'eurd уоеС 'eurd peu| p | 09 |------- uedse битҳепо | әзеләрой| зчбтт5| 
| | | | | 
| | | | | 
| «ssvero| | ποτα | pzezey | 
| 
| - 
| 
| 


Жатата | xepur | 
-onpoza| ears| 


Soogl3 uoumo; 


-T3eduoo| мохча 


зчета | 


"әтдез зо pue 


Хат 


| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
әләләв| әләләв| q5Frs| Mz | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
ayBtts| әләләв| απδττε| əz | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
әләләз| әләләс|әзеьләрой| чэ | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
әләләв| әләләв| эзчбБтї5| ag | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
ezeses| әләләв| A3w5TTS| Με | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
ачбттв| әләләв| зчБттв| м9 | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
зчбтте| зчбтте| зчбтІБ| və | 
| | 
| | 
| 
| 
| = 
| 


| -тезхош|-езтштт 
-ритм |баттрәәв | 
| -anba 


потз 


| 
| 
τ | | 
preze | toqués | 
orsozs uoravu| 


| -rpzo| 
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| 


*әтчдез 20 pue зе oe30u3003 ees 


| | | | | | | 
| * | ss |--------- чохта zedea| | | | | | | 
| 9 | os |--eurd earua uzeqseg| | | | | | | 
| 9 | 46 |----------- әпта хоег | | | | | | | 
| 3 | وی‎ |------------ eurd pou] | | | | | | 
Ге s |------------- xeo zng| | | | | | | 
*əurd әдтци пләзззә | z | sp |--------- θτάσα хебоѕ | | | | | | | 
'eurd xoet ‘eutd peu| * | o9 |------- uedse BuTyend|eqezepon| 3απδττε| зчбтте| зчбттѕ| эчБттв| νο | --------- ysnqzebngs 
| | | | | | | | | | 
| 8 | 09 |-------- әоплая әзтчим| | | | | | | 
| 6 [οἱ |---poomsseq ueotzeury| | | | | | | 
| 9 | os |--eura әзтчи пләзвез| | | | | | | 
| s | 06 |------------ eurd реч | | | | | | | 
| z | 06 |------------- xeo zna| | | | | | | 
| z |44 |--------- әтбеш ποστς] | | | | | | 
*eu:d | у | 09 |----x*o pex uxeuaaoN| | | | | | | 
әзтҷа uzeqsee ‘yeo | у | 09 |--------- чолта zedeg | | | | | | | 
pex urəeuazou sonya p peu| 9 | οι |------- uedse Burxenó|eaexepox| ач5тте| эчбтте|әзеләрой| ачбттв| πο |---------- тешттәсб 
| | | | | | | | | | :D9LL ‘SILL 
| | | | | | | | | | 
|? | 66 |--------- qozrq redea| | | | | | | 
| 9 | ss |----------- әпта oer | | | | | | | 
| 9 | ss. |------------ eurd рөм | | | | | | | 
| z | 69 |------------- xeo zng| | | | | | | 
*eurd цовг 'eurd рән| f | 09 |------- uedse Битуепб| auStis| з3ч6бттв|әзеләрон| au6rts| эчбттв| 59 |-------- вләтчі OML 
| | | | | | | | | | 
| » | 66 |--------- πσατα αθᾶνα | | | | | | | 
| 9 | ος |--eurd earum uzeqsea| | | | | | | 
| 9 | ες |----------- әпта your| | | | | | | 
| ο | 55 |------------ eurd peu | | | | | | | 
| z | 4» |------------- xeo zng| | | | | | | 
'eurd әзтца пләзвзә | z | s} |--------- θτάτα xe6ns | | | | | | | 
“әпта уоег 'eurd pəu| p | o9 |------- uedse битҳепӧ|әзеләрои| зэчбттв| a45F1ıs| эачбтт5| auStts| το |--------- usnqaieb5ns 
| | | | | | | | | | "OsLL “gSLL 
| | | | | | | | | | 
| ν | s9 |---poomsseq uvotzeuy| | | | | | 
| 8 | 09 |-------- eonzds әзтчм| | | | | | | 
'херәоәзтчи | Е | «ο |----------- quse yorta| | | | | | | 
uzəqazou ‘eonzds | g | o9 |---------- іт: шевтен| | | | | | | ysneueSny 
әзтам “лт: wested| 9 | s4 |------- uedse BSurxenD| әләләб|әделәрои|әзеләрои| әләләв| 3Πδττβ| м9 |---------------- LOL 
| | | | | | | | | | 
| | | | | | | | | | 
| ssseTo| | | ποτα | pzezeq | Жат | чота | | | 
| Бататз|хәрчт| |-таәйшоо| κοππ | -тезлхош| -езтштт | pzezey| тосшАз| 
quera оз зәәлі |-әпрола| әзтв| вәәлі иошшоо | aueta | -putm |бетірәәв| uow | uorsozg|uoraeu| ToquAs deu 
| | | | | l | -атпљя | | -трло| pue әшеп TOS 
| | 


Хататаотрола тетзчәзоа 


япләопоо ачәшәБеәтсеи 


рәпитачоо--хііліпопаона ANY ANANAÐENWA амчпаоом--'/, JIWA 


Soil Survey 


3ueTd оз seezL 


-onpoza| ears| 


Seerj чошшод 


-тзәйшоо| молчз 


заета | 


кат 


| 
| 
| 
| 
| 
| 
| 
Ts | 
| 
i 
| 
| 
| 


| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 
3457 ачвттв| austtis| το | 
| | | 
| | | 
| | | 
| | | 
| | | 
әзехәрои | әзеләрои| 246ттв| 59 | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
Ἄπδττεα| эч5ттв| зчбтте| τι | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
аэчвттв |әзеләрон|әзеләрон| мэ | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
3u5r1S|eaexepox|ea?zepom| мә | 
| | 
| | 
| | 


| -тезхош | -езтштт 
-ритм |Баттрәәв | 
| -drnbz 


*әтаез jo pue 


| 
| 
| 
| 
pzezey |тодшАя | 


чотволя{|чотзеп | 
| -τραο| 


| 

| 

| 
ποτὰ | | 

| 

quea | 

| 


| | | | 
| y 158 [=======-—= чолта zedea| | | 
| 9 | og |--eurd əşya uxeasvxz| | 
| 9 | 46 |----------- eurd yorr| | | 
| 9 | ss |------------ eurd peu| | | 
| z | sy |------------- xeo zng| | | 
‘euTd әзтчи uzeqsee | z | sp |--------- әтдеш ze6ns | | | 
“әпта xyoef 'eurd рәч| p | o9 |------- uedse Sutyend|eqezepon| 3u5rts| 
| | | | | | 
|? | 09 |--------- qorq zedea| | | 
| s | sg |------- uedse Sutyend| | | 
*əurd yorf 'eurd | и | ss |--θατά earua uzeqseg| | | 
әзтчи пләзвтә ‘eonzds | / | 09 |------------ outa рәм | | 
ӘЗТЧА 'eurd рән| 9 | es |----------- eurd ховг| зчбтте| απδττς| 
| | | | | | 
| 8 | ες |---------- ατα шевтен| | | 
| € | ss |----чео рәх аләчалон| | 
| * | 09 |--------- чәлта αθᾶνα| | | 
| 8 | d9- |======== eonzds ea3Tuw| | | 
‘z3 westeq | L | ss |--eurd əarqa uxeasex| | | 
'eurd qoef ‘eonzds | s | «ο |------- uedse Sutxend | | | 
әзтчи 'eurd әзтчи | / | 19 |----------- eurd yorr| | 
urzəasəə ‘euTd peu| / | τ9 |------------ eurd pex|ea3ezxepow| 3απδττει 
| | | | | | 
| | | | | | 
| » | «а |--------- ποατα шәйға | | 
| ο | os |--eurd earum uxeasvx| | | 
| 9 | 55 |----------- eurd ποπρ| | | 
| 9 | 66 |------------ eurd peu| | 
| c | sp |------------- xeo xng| | | 
*əurd əşya uzəqssə | z | sẹ} |--------- erdwu χνδης| | | 
‘euTd oet 'eurd рән] p | 09 |------- uedse бпүңепб|әзеләрои| απδττει| 
| | | | | | 
| 8 | 09 |-------- eonxds әзтчм| | | 
| s | οἱ |---poomsseq чеотләшү| | | 
| 9 | og |--θατά earqa uzeqseq| | | 
| s | 06 |------------ oud рән| | | 
| z | 06 |------------- уто zng| | | 
| c | ss |--------- erdeu теБте | | | 
‘aura | р | 09 |----x*o pez чхәчэахон | | 
əşya пләзвзә 'xeo | p | 09 |--------- цчолта αθᾶνα | | | 
рәх πχοηἼποα ”әпта peu| 9 [οι |------- uedse битҳето|әзеләрои| з345ттв| 
| | | | | | 
| | | | | 
| | | | | 
| »ввето| | чота | pzezeq | 
| 
|- 
| 
| 


| 
| 
| 
Жатата |хәрит | | 
| 
| 


Жататаопрола тетзчәдоа 


виләоцоо Q3ueuoeBDvueW | | 
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penutjzuop--ALIAILONGOUd GNW LNSWSOSVNVMN амчпаоом--°/, ππαγνᾶα, 


1е 930U300j3 5655 


usuqriebns 
—— 226ТТ “g@ZSTI 


doen eS5yeuen 


---------- лтеоЛелӘ 
24198 


--------- цаталебав 


Ὃν чешттәоб 
HILL 


ToquAs deu 
рит әшеп [Tos 
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Mahnomen County, Minnesota 


“врпедя телпдеп рәхоодв AT [Nz ло; зчәшәлоцт 
Тепасе птәш JO ποτηνπταττιο уо 960 613 зе рәдетпотео xete ләй әлеҙоәц ләй вләдәш отапо UF DTƏTÁ eua ST зѕето Хатлтаотрола , 


| | | | 


| | | | | | 
| » | ss |--------- чәлта zedea| | | | | | | 
| 9 | 06 |--eurd earua члөззәч! | | | | | | 
| 9 | 55 |----------- eutd your | | | | | | | 
| 9 | ss |------------ eurd рән| | | | | | | 
| z Is |------------- νο zng| | | | | | | 
`əurd әзтчи пләззғә | z | s |--------- erdwu тебп5| | | | | | | 
“οατᾶ προς ‘eutd peu| ү | 09 |------- uedse Sutyend|eqezepon| auStis| зч5тте| әзеләроц|әзеләрони| нә |--------- usnqze5ns 
| | | | | | | | | | 
| » [ss |--------- ποατα zedea| | | | | | | 
| 9 | ss |----------- eurd ποτε] | | | | | | 
| 9 | 46 |------------ eurd рәм! | | | | | | 
| z | sv |------------- уто ang] | | | | | | 
`əurd xow[ 'eurd peu| ν | 09 |------- uedse Sutyend| aqStis| 2чбттѕ|әзехәрои|әзеәләрои|әзеләрои| ҹә |-------- S3eTUI OML 
| | | | | | | | | | ABET 
| | | | | | | | | | 
| T | 9s |-------- eonzds әзтчм| | | | | | | 
| € | «ο |----------- use хотя | | | | | | | 
| >? | s9 |---poomsseq чеотләшү| | | | | | | 
ατα wesqeq ‘eutd | ot | 09 |---------- ατα шевтея| | | | | | 
әзтим чләзвтә ‘eonzds | 9 | 2. |------ uedse чзоозбта | | | | | | | әлетб5я 
xowrIq ‘eonzds eatqm| 9 | z4 |------- uedse Sutyend| әләләс|әзеләрон| зч5тте| әләләв| Kaki M9 |--------------- οοζτ 
| | | | | | | | | 
| » | ss |--------- πρατα zedea | | | | | | | 
| 9 | ος |--eurd әзтци uzeqseq| | | | | | | 
| 9 | 66 |----------- әџта your| | | | | | | 
| 9 |ss |------------ әста pəx| | | | | | | 
| z | وي‎ |------------- xeo лпа | | | | | | | 
“әпт4 әзтча uzeqsee | z | εν |--------- θτᾶτα ανδης | | | | | | | usnqaie5ns 
“θατᾶ youl 'eurd peu| т | 09 |------- uedse битҳето | әзеәләрои| au6rts| эч5тте|әзеләрон|әзеләроц| нә |-------------- πζοττ 
| | | | | | | | | | 
| | | | | | | | | | 
| «ssvero| | | ποτα | pzezeq | Жат | ποτ | | | 
| Хатлтз|хәрпү| |-тзәбшоо| morqa | -тезхош|-әзтштт | pzezeu| тосшАв | 
3ποτᾶ оз зәәлі |-onpoza| eats| зәәлз πουπποῦ | aueta | -рчтм |баттрәәв| апәш | uorsozg|uorasu| Ioquas deu 
| | | | | | | -ara | | -τραο| pue eweu Tros 
| | 


ХКатлАтзопрола тетзчәзоа валәопоо зчәшәбепти | | 


POeNUTAUOD--ALIAILONGOUd аму LNSWSOVNVA амчпаоом--°/, Z'IHViL 


154 Soil Survey 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


(Only the soils suitable for windbreaks and environmental plantings are listed. The symbol < means less than; 
> means more than. Absence of an entry indicates that trees generally do not grow to the given height on 
that soil) 


Trees having predicted 20-year average height, in feet, of-- 


| 
Soil name and | 
map symbol | <8 
| 
| 


| 8-15 | 16-25 26-35 >35 
| | 
| | 
| | 
33В--------------- | Buffaloberry------ |Eastern redcedar, |Blue spruce, Green ash, Siberian elm, 
Barnes | Siberian | ponderosa pine, honeylocust. Siouxland 
| peashrub, | red splendor cottonwood, 
| American plum, | crabapple, hybrid poplar. 
| lilac. | northern 
| | whitecedar. 
| | 
36---------------- --- Silky dogwood, |White spruce, Siberian elm, Siouxland 
Flom common | Black Hills golden willow, cottonwood, 


chokecherry, Amur | spruce, Norway green ash, silver maple, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
hackberry, | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


late lilac. 


| 
| 
| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | 
| | | 
| | | 
| | | 
| | maple, arrowwood, | spruce, northern red oak.| Norway poplar. 
| | redosier dogwood. | | 
| | | basswood, | 
| | | northern | 
| | | whitecedar. | 
| | | | 
38B, 38С, 38E----- | --- | American | Nannyberry Silver maple, | Siouxland 
Waukon | | cranberrybush, | viburnum, Norway spruce, | cottonwood, 
| | hedge | red splendor green ash, red | Norway poplar. 
| | cotoneaster, | crabapple, pine. | 
| | arrowwood, | northern | 
| | Siberian | whitecedar, blue | 
| | peashrub, late | spruce, white | 
| | lilac, Amur | spruce. | 
| | maple. | | 
| | | | 
40B, 40С, 40E----- | --- |Amur maple, |Hackberry, Eastern white | --- 
Nebish | | redosier dogwood, | northern pine, green ash, | 
| | Siberian | whitecedar, white] red pine. | 
| | peashrub, lilac. | spruce, eastern | | 
| | | redcedar, red | | 
| | | splendor | | 
| | | crabapple, blue | | 
| | | spruce. | | 
| | | | | 
59---------------- |bilac------------- |Eastern redcedar, |Black Hills [Golden willow, | Siouxland 
Grimstad | | common | spruce, white | Siberian elm, | cottonwood. 
| | chokecherry, | spruce, bur oak, | hackberry, green | 
| | Siberian | Scotch pine, | ash. | 
| | peashrub, late | viburnum. | | 
| | lilac. | | | 
| | | | | 
63---------------- | --- |Buffaloberry, |Black Hills |Siberian elm, | Siouxland 
Rockwell | | common | spruce, white | golden willow, | cottonwood. 
| | chokecherry, | spruce, | green ash. | 
| | silky dogwood, | hackberry, | | 
| | redosier dogwood, | northern | | 
| | caragana. | whitecedar. | | 
| | | | | 
121--------------- | --- |Lilac, redosier |White spruce, |Norway spruce, | Siouxland 
Wykeham | | dogwood, blue | northern | eastern white | cottonwood. 
| | spruce, Siberian | whitecedar, | pine, jack pine, | 
| | peashrub, | Scotch pine, | гей pine, green | 
| | American | viburnum, | ash. | 
| | eranberrybush, | hackberry. | | 
| | | | | 
| | | | | 


Mahnomen County, Minnesota 


Soil name and 
map symbol 


Beltrami 


Sverdrup 


Gonvick 


Vallers 


267B, 267C, 
Sneliman 


267E-- 


Rothsay 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


|Lilac, Peking 


cotoneaster, 
buffaloberry, 
late lilac. 


Peking cotoneaster |American 


Trees having predicted 20-year average height, 


8-15 16-25 


26-35 


in feet, of-- 


>35 


Redosier dogwood, 
lilac, American 


White spruce, 
eastern redcedar, 


cranberrybush, Scotch pine, 
Siberian viburnum, 
peashrub, late hackberry. 
cotoneaster. 


Siberian peashrub, |White spruce, 


eastern redcedar,| red pine, 


Manchurian Siberian elm, 
crabapple, jack pine. 
hackberry. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
lilac, | 
| 
| 
| 
| 
| 
| 
| 
| 


American white spruce, 
cranberrybush, blue spruce, 
lilac, redosier hackberry. 
dogwood. 


Redosier dogwood, |Blue spruce, 


American plum, northern 


lilac. whitecedar, white 
spruce. 

Northern Bur oak, blue 
whitecedar, spruce, white 
Siberian spruce, eastern 
peashrub, lilac. redcedar. 

Lilac, Siberian White spruce, bur 
peashrub, common oak, blue spruce. 
chokecherry, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Siberian peashrub, |Eastern redcedar, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
eastern redcedar. | 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Eastern redcedar, 


cranberrybush, hackberry, 
American plum, blue spruce, 
lilac, Amur Siberian 

maple, common crabapple, white 
chokecherry, spruce, red 
Siberian Splendor 
peashrub, crabapple. 
arrowwood, silver 

buffaloberry. 


Eastern redcedar, |Red splendor 


redosier dogwood,| crabapple, blue 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Siberian 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


spruce, green 
peashrub, ash, ponderosa 
American plum, pine, Russian- 
lilac. olive, bur oak. 


Siberian peashrub, |Ponderosa pine, 


blue spruce, hackberry, 
eastern redcedar,| red splendor 
crabapple. 


| 
| 
lilac, American | 
plum. | 

| 


Norway spruce, 
eastern white 
pine, green ash, 
red pine. 


Green ash--------- 


Norway spruce, 

red pine, eastern 
white pine, green 
ash. 


Golden 
green 


willow, 
ash. 


Golden 
green 


willow, 
ash. 


Golden willow, 
Siberian elm, 
green ash. 


Eastern white 
pine, green ash, 
Siberian elm, red 
pine, silver 
maple. 


Golden willow, 
green ash. 


Siouxland 
cottonwood. 


Siouxland 
cottonwood. 


[Hybrid poplar, 
| Siouxland 
| cottonwood. 


| 

| 

| 

| 

| 

| 

| 

| Siouxland 

| cottonwood, 
| hybrid poplar. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Siouxland 
cottonwood. 
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718В, 718С, 718E--| --- 
Naytahwaush 


Mahkonce 


|Amur maple, Blue spruce, white|Green ash, 


| Siberian spruce, sugar | maple, eastern 
peashrub, lilac, | maple. | white pine. 
American plum. | 

Siberian peashrub, |White spruce------ | Red pine, green 


ash, eastern 
common white pine. 
chokecherry, 


lilac. 


silver 


cottonwood. 


156 Soil Survey 
TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
| Trees having predicted 20-year average height, in feet, of-- 
Soil name апа | | | | 
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
| | | | | 
| | | | 
332B-------------- [Late lilac-------- |American plum, |Blue spruce, jack |Green ash-------- | Siouxland 
Sugarbush | | Amur maple, bur | pine, red pine, | | cottonwood. 
| | oak, common | Siberian elm, | | 
| | chokecherry, | white spruce. | | 
| | eastern redcedar, | | | 
| | Manchurian | | | 
| | crabapple, | | | 
| | sargent | | | 
| | crabapple, silver| | | 
| | buffaloberry. | | | 
| | | 
335--------------- |Redosier dogwood | --- | --- |White willow, | --- 
Urness | | | | golden willow. | 
| | | | | 
344--------------- | --- |Black spruce, |Tamarack, black |Golden willow, | --- 
Очап | | redosier dogwood.| ash, tall purple | black willow, | 
| | | willow. | white willow. | 
| | | | | 
346--------------- | --- |Eastern redcedar, |Northern [Golden willow, | --- 
Talmoon | | redosier dogwood.| whitecedar, white| eastern white | 
| | | spruce. | pine, Norway | 
| | | | spruce, green | 
| | | | ash. | 
| | | | | 
352В-------------- |Nanking cherry----|American plum, |Black Hills |Green ash, silver |Siouxland 
Heimdal | | Siberian | spruce, blue | maple. | cottonwood. 
| | peashrub, lilac, | spruce, | | 
| | silver | hackberry. | | 
| | buffaloberry. | | | 
| | | | | 
426--------------- | --- |Eastern redcedar, [Blue spruce, [Golden willow-----|Siouxland 
Foldahl | | American plum, | red splendor | | cottonwood. 
| | common | crabapple, white | | 
| | chokecherry, | spruce, | | 
| | Peking | hackberry. | | 
| | cotoneaster, | | | 
| | Siberian | | | 
| | peashrub. | | | 
| | | | | 
494В-------------- | --- |American plum, |Hackberry, blue |Siberian elm, | --- 
Darnen | | redosier dogwood, | spruce, bur oak, | green ash. | 
| | eastern redcedar,| ponderosa pine, | | 
| | lilac, Siberian | red splendor | | 
| | peashrub. | crabapple. | | 
| | | | | 
540--------------- [Common ninebark---| --- | --- |Golden willow, [Hybrid poplar. 
Seelyeville | | | | white willow. 
| | | | | 
544--------------- |Common ninebark---|Redosier dogwood, |Black ash, [Golden willow, |Hybrid poplar. 
Cathro | | black spruce. | tamarack. | white willow | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


| 
| 
| 
| 
| Amur maple, 
| 
| 
| 
| 


Mahnomen County, Minnesota 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
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Soil name and 


Trees having predicted 20-year average height, 


in feet, of-- 


| 
| 
| «8 
| 
| 


American plum, 


map symbol | 8-15 | 16-25 | 26-35 | >35 
| | | | 
| | | | 
| | | | 
746--------------- |Redosier dogwood | --- | --- |White willow, | --- 
Haslie | | | | golden willow. | 
| | | | | 
748--------------- | --- |American plum, |Blue spruce, green|Golden willow, | Siouxland 
Hamlet | | Siberian | ash, Russian- | green ash, | cottonwood, 
| | peashrub, | olive. | Siberian elm. | hybrid poplar. 
| | common | | | 
| | chokecherry, | | | 
| | eastern redcedar. | | 
| | | 
749--------------- | --- |Redosier dogwood, |Red splendor [Golden willow----- | Siouxland 
Colvin | | lilac, American | crabapple, white | cottonwood. 
| | plum, common spruce, blue | 
| | chokecherry, spruce. | 
| | Siberian | | 
| | peashrub. | 
| | | 
767--------------- | --- | Common |Blue spruce, Amur |Green ash, brid poplar, 
Auganaush | chokecherry, | maple, northern | Norway spruce, silver maple. 
| Siberian whitecedar, white| golden willow. 
| peashrub, spruce. | 
| 
| 
| 
| 


775В, 775С: 


Sugarbush-------- 


Two Inlets------- 


7768, 776C, 776E: 


Sugarbush------- 


[ταῖς lilac-------- 


| 
| 
| 
| 
| 
|Peking cotoneaster 


|шағе lilac-------- 


| 
| 
redosier dogwood. | 
| 
| 
| 


|American plum, 

Amur maple, bur | 
oak, common | 
chokecherry, | 
eastern redcedar, | 
Manchurian | 
crabapple, | 
red splendor | 
crabapple, silver 
buffaloberry. 


Lilac, eastern 
redcedar, 
Siberian 
peashrub, bur 
oak, honeysuckle. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|American | 
| cranberrybush, | 
| American plum, | 
| lilac, Amur | 
| maple, common | 
| chokecherry, | 
| Siberian | 
| peashrub, | 
| arrowwood, silver| 
| buffaloberry. | 
| | 
|American plum, | 
| Amur maple, bur | 
| oak, common | 
| chokecherry, | 
| eastern redcedar, | 
| red splendor | 
| crabapple, silver| 
| buffaloberry. | 
| | 


Blue spruce, 


Jack pine 


Blue 


jack 
pine, Siberian 
elm, white 
spruce. 


Eastern redcedar, 


hackberry, 
blue spruce, 
white spruce, 
red splendor 
crabapple, 
northern 
whitecedar. 


spruce, jack 
pine, Siberian 
elm, white 
spruce. 

white spruce. 


Green ash, 


maple, 


silver 
red pine. 


Eastern white 


pine, 


pine, 
maple. 


Green ash, 


maple, 


green ash, 
Siberian elm, 


silver 


silver 
red pine. 


red 


Siouxland 
cottonwood. 


| 
| 
| 
| 
| 
| 
| Hy’ 
| = 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Siouxland 
cottonwood. 


Siouxland 
cottonwood. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


158 Soil Survey 
TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS --Cont inued 
| Trees having predicted 20-year average height, in feet, of-- 
Soil name and | | | 
map symbol | «8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
| | | | | 
| | | | | 
827B, 827C2: | | | | | 
Heimdal---------- |Nanking cherry----|American plum, |Black Hills |Green ash, silver |Siouxland 
| | Siberian | spruce, blue | maple. | cottonwood, 
| | peashrub, lilac, | spruce, | | hybrid poplar. 
| | silver | hackberry. | | 
| | buffaloberry. | | | 
| | | | | 
Esmond----------- |American plum, |Russian-olive, [Green ash-------- | Siouxland | --- 
| lilac. | eastern redcedar, | | cottonwood. | 
| | Rocky Mountain | | | 
| | juniper, Siberian| | | 
| | peashrub, | | | 
| | hackberry. | | | 
| | | | | 
867B: | | | | | 
Graycalm--------- | --- |Lilac, Siberian |Jack pine, green |Siberian elm, | --- 
| | peashrub, eastern| ash. | eastern white | 
| | redcedar, | | pine, red pine. | 
| | Manchurian | | | 
| | crabapple, | | | 
| | Siberian | | | 
| | crabapple. | | | 
Мепаһда---------- | --- [Eastern redcedar, |Jack pine, green |Eastern white | --- 
| | lilac, Siberian | ash. | pine, Siberian | 
| | peashrub, | | elm, red pine. | 
| | Manchurian | | | 
| | crabapple, | | | 
| | Siberian | | | 
| | crabapple. | | | 
| | | | | 
903В, 903C2: | | | | | 
Barnes----------- | Buffaloberry------ |Eastern redcedar, |Blue spruce, |Green ash, |Siberian elm, 
| Siberian | ponderosa pine, | honeylocust. | Siouxland 
| | peashrub, | red splendor | | cottonwood, 
| | American plum, | crabapple, bur | | hybrid poplar. 
| | lilac. | oak. | | 
| | | | 
Langhei---------- |Lilac, Siberian |Eastern redcedar, |Siberian elm, | Siouxland | --- 
| peashrub, | Rocky Mountain | green ash. | cottonwood. | 
| bu£faloberry, | juniper, | | | 
| late lilac. | hackberry. | | | 
| | | | | 
| | | | | 
94252: | | | | 
Langhei---------- |Lilac, Siberian [Eastern redcedar, |Green ash, bur |Siberian elm------ | --- 
| peashrub, | Rocky Mountain | oak. | 
| buffaloberry, | juniper, | | 
| late lilac. | hackberry. | | 
| | | 
Вагпев----------- --- |Eastern redcedar, |Blue spruce, |Green ash, Siberian elm, 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 


Siberian 
peashrub, 
American plum, 
lilac. 


ponderosa pine, 
red splendor 
crabapple, 
northern 
whitecedar. 


Siouxland 


| 

| 

| 

| 

| 
honeylocust. | 

| cottonwood. 

| 

| 

| 

| 
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Soil name and 


Trees having predicted 20-year average height, in feet, of-- 


lilac, American 
plum. 


| 
| 
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
| | | | | 
| | | | | 
967B, 967C2: | | | | | 
Waukon----------- | --- | American | Nannyberry [Silver maple, | Siouxland 
| | cranberrybush, | viburnum, | Norway spruce, | cottonwood, 
| | hedge | red splendor | green ash, red | hybrid poplar. 
| | cotoneaster, crabapple, | pine. | 
| | arrowwood, hackberry, | | 
| | Siberian | northern | | 
1 | peashrub, late whitecedar, blue | | 
| | lilac, Amur spruce, white | | 
| | maple. | spruce. | | 
| | | | | 
Langhei---------- |ші1ас, Siberian |Eastern redcedar, |Green ash, bur [Siberian elm------ | --- 
| peashrub, | Rocky Mountain | oak. | | 
| buffaloberry, | juniper, | | 
| late lilac. | hackberry. | | 
| | | | | 
97952: | | | | | 
Langhei---------- |uilac, Siberian |Eastern redcedar, |Green ash, bur [Siberian elm------ | --- 
| peashrub, | Rocky Mountain | oak. | | 
| bu£faloberry, | 3uniper, | | | 
| late lilac. | hackberry. | | | 
| | | | | 
Waukon----------- | --- |American |Nannyberry |Silver maple, | Siouxland 
| | cranberrybush, | viburnum, | Norway spruce, | cottonwood, 
| | hedge | Manchurian | green ash, red | hybrid poplar. 
| | cotoneaster, | crabapple, ] pine. | 
| | arrowwood, | hackberry, | | 
| | birchleaf | northern | | 
| | buckthorn, gray | whitecedar, blue | | 
| | dogwood, redosier| spruce, white | | 
| | dogwood, Siberian| spruce. | | 
| | peashrub, late | | | 
| | lilac, Amur | | | 
| | maple. | | | 
| | | | | 
1117-------------- |Redosier dogwood |Siberian peashrub,|Blue spruce, |Green ash, golden |Siouxland 
Hedman | | common | white spruce, | willow, Siberian | cottonwood. 
| | chokecherry, | eastern redcedar.| elm. 
| | lilac. | | | 
| | | | | 
1139-------------- | --- |Redosier dogwood, |Green ash, white [Golden willow----- | Siouxland 
Marysland | | Siberian | spruce. | | cottonwood, 
| | peashrub, common | | | Siberian elm. 
| | chokecherry, | | | 
| | lilac. | | | 
| | | | | 
1142: | | | | 
Hedman----------- |Redosier dogwood  |Siberian peashrub, |Blue spruce, |Green ash, golden |Siouxland 
| | common | white spruce, | willow, Siberian | cottonwood. 
| | chokecherry, | eastern redcedar.| elm. | 
| | lilac. | | | 
| | | | | 
Fram------------- | --- |Siberian peashrub, |Hackberry, red [Golden willow, | Siouxland 
| | blue spruce, | splendor | green ash. | cottonwood. 
| | eastern redcedar,| crabapple. | | 
| | | | | 
| | | | | 
| | | | | 


peashrub, bur 
oak, honeysuckle. 


160 Soil Survey 
TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
| Trees having predicted 20-year average height, in feet, of-- 
Soil name апа | | | | 
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
| | | | | 
| | | | | 
1148: | | | | | 
Fairdale--------- | --- [Eastern redcedar, |Green ash, Black |Golden willow----- | Siouxland 
| | соттоп | Hills spruce. | | cottonwood. 
| | chokecherry, | | | 
| | Siberian | | | 
| | peashrub, | | | 
| | redosier dogwood, | | | 
| | American plum. | | | 
| | | | | 
Lamoure---------- | silver |Siberian peashrub |Hackberry, blue |Golden willow, | Siouxland 
| buffaloberry, | spruce, red | green ash. | cottonwood. 
| lilac. | | splendor | | 
| | | crabapple, | | 
| | | eastern redcedar. | | 
| | | | | 
1149-------------- | --- |Siberian peashrub, |Blue spruce, red |Golden willow, | Siouxland 
Hamerly | | American plum, | splendor | green ash, | cottonwood, 
| | lilac. | crabapple, | hackberry. | Siberian elm. 
| | | eastern redcedar.| 
| | | | | 
1152B, 1152C, | | | | | 
1152Е------------ [late lilac-------- |Ашегісап plum, [Blue spruce, jack |Green ash, silver |Siouxland 
Sugarbush | | Amur maple, bur | pine, Siberian | maple, red pine. | cottonwood. 
| | oak, common | elm, white | 
| | сһокесһеггү, | spruce. | | 
| | eastern redcedar, | | | 
| | northern | | | 
| | whitecedar, | | | 
| | red splendor | | | 
| | crabapple, silver| | | 
| | buffaloberry. | | | 
| | | | | 
1200-------------- | --- |Redosier dogwood  |Laurel willow, |Golden willow, |Siouxland 
Egglake | | | white spruce, | eastern white | cottonwood, 
| | | blue spruce, | pine, green ash. | silver maple. 
| | | Black Hills | | 
| | | spruce. | | 
| | | | | 
1233D2: | | | | 
Heindal---------- |Nanking cherry----|American plum, |Black Hills |Green ash, silver |Eastern 
| Siberian | spruce, blue | maple. | cottonwood. 
| | peashrub, lilac, | spruce, | | 
| | silver | hackberry. | 
| | buffaloberry. | | | 
| | | | | 
Esmond----------- |American plum, |Russian-olive, |Green ash--------- | Siouxland | --- 
| lilac. | eastern redcedar, | | cottonwood. | 
| | Rocky Mountain | | | 
| | juniper, Siberian| | | 
| | peashrub, | | | 
| | hackberry. | | | 
| | | | | 
1238Е: | | | | | 
Two Inlets------- | --- }Lilac, eastern |Jack pine--------- |Red ріпе---------- | --- 
| redcedar, | 
| Siberian | 
| | 
| | 
| | 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


Soil name and 


eastern redcedar. 


| 
| 
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
| | | | | 
| | | | | 
| | | | | 
1238Е: | | | | 
Sugarbush-------- |Date lilac-------- |Amexican plum, [Blue spruce, jack |Green ash, silver |Siouxland 
| | Amur maple, bur | pine, Siberian | maple, red pine. | cottonwood. 
| | oak, common | elm, white | | 
| | chokecherry, | spruce. | | 
| | eastern redcedar, | | | 
| | red splendor | | | 
| | crabapple, silver | | | 
| | buffaloberry. | | | 
| | | | | 
1241В------------- | --- | Common |Silver maple, | Siouxland | --- 
Sandberg | | chokecherry, | Scotch pine, | cottonwood. | 
| | Black Hills | green ash, | | 
| | spruce, Siberian | ponderosa pine. | | 
| | peashrub, lilac, | | | 
| | sargent | | | 
| | crabapple, | | | 
| | eastern redcedar. | | | 
| | | | 
1804-------------- | --- | --- | --- |Golden willow, |Hybrid poplar. 
Hamre | | | | white willow. | 
| | | | 
1878-------------- | --- | --- | --- |Golden willow, |Hybrid poplar. 
Hamre | | | | white willow. | 
| | | | | 
1967: | | | | | 
Hamerly---------- | --- {Siberian peashrub, |Blue spruce, red |Golden willow, | Siouxland 
| | American plum, | splendor | green ash, | cottonwood, 
| | lilac. | crabapple, | hackberry. | Siberian elm. 
| | | eastern redcedar. | | 
| | | | 
Vallers---------- | --- [Dilac, Siberian [White spruce, blue|Golden willow, | Siouxland 
| | peashrub, common | spruce. | Siberian elm. | cottonwood. 
| | chokecherry, | | | 
| | | | | 
| | | | | 
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(Some terms that describe restrictive soil features are 


of "slight," "moderate," and "severe." 


Absence of 


TABLE 9.--RECREATIONAL DEVELOPMENT 


defined in the Glossary. 
an entry indicates that the soil was not rated) 


Soil Survey 


See text for definitions 


| | | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds |Paths and trails| Golf fairways 
map symbol | | | | | 
| | | | | 
| | | | | 
| | 
33В---------------- | Slight --------- | Slight ---------- |Moderate: | Slight------- |Slight. 
Barnes | | | slope, | | 
| | | small stones. | | 
| | | | 
36----------------- |Severe: | Moderate: | Severe: | Moderate: | Moderate: 
Flom | wetness. | wetness, | wetness. | wetness. | wetness. 
| | percs slowly. | | 
| | 
38в---------------- |S1ight--------- |S1ight---------- | Moderate: |S1ight------- Slight. 
Waukon | | | slope. | 
| | | | 
38С---------------- |Moderate: |Moderate: | Severe: | S1ight------- |Moderate: 
Waukon | slope. | slope. | slope. Í slope. 
| | | | 
38E---------------- | Severe: | severe | Severe: | Moderate: Severe: 
Waukon | slope. | slope | slope. | slope. slope. 
| | 
40B---------------- [S1ight--------- [S1ight---------- | Moderate: [S1ight------- Slight. 
Nebish | | | slope, | 
| | | small stones. | 
| | | | 
40С---------------- |Moderate: |Moderate: | Severe: |Slight------- |Moderate: 
Nebish | slope. | slope. | slope. | | slope. 
| | | | | 
40Е---------------- | Severe: | Severe: | Severe: |Moderate: | severe: 
Nebish | slope. | slope. | slope. | slope. | slope. 
| | 
59----------------- |S1ight--------- | S1ight---------- | Slight--------- | SLight------- |Slight. 
Grimstad | | | | | 
| | | | | 
63----------------- | Severe: |Moderate: | Severe: |Moderate: |Moderate: 
Rockwell | wetness. | wetness, | wetness. | wetness. | wetness. 
| | рессв slowly. | 
| | | | | 
121---------------- | Slight--------- | Slight ---------- |Moderate: | Slight------- |Slight. 
Wykeham | | | slope, | | 
| | | small stones. | 
| | | | | 
125---------------- |Moderate: |Moderate: [Moderate: | Slight ------- |Slight. 
Beltrami | wetness. | wetness. | slope, | | 
| | | small stones. | | 
| | 
127В--------------- |Slight--------- | Slight ---------- |Moderate: | Slight------- |Moderate: 
Sverdrup | | | slope. | | droughty. 
| | | | 
180---------------- | Slight--------- | Slight ---------- |Moderate: | Slight ---~---- |Slight. 
Gonvick | | | slope. | | 
| | | | | 
191---------------- | Severe: | Severe: | Severe: | Severe: |Severe: 
Epoufette | wetness. | wetness. | small stones, | wetness. | wetness. 
| | | wetness. | | 
| | | 
205---------------- | Slight --------- |S1light---------- | Moderate: |S1iight------- |Moderate: 
Karlstad | | | slope. | | droughty. 
| | | | 
236---------------- | Severe: |Moderate: |Беуеге: |Moderate: Moderate: 
vallers | wetness. wetness, wetness. | wetness. wetness. 
| 
| 


| 
| percs slowly. 
| 


| 
| 
| 
| 
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| | | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds |Paths and trails| Golf fairways 
map symbol | | | | | 
| | | | | 
| | | | | 
| | | | 
267В------------------ | S1ight---------- | Slight---------- |Moderate: | Slight ---------~ |Moderate: 
Snellman | | | slope, | | large stones. 
| | | small stones. | | 
| | | | | 
267С------------------ |Moderate: |Moderate: | Severe: [S1ight---------- |Moderate: 
Snellman | slope. | slope. | slope. | | large stones, 
| | | | | slope. 
| | | | 
267Е------------------ | Severe: | Severe: | Severe: | Moderate: | Severe: 
Snellman | slope. | slope. | slope. | slope. | slope. 
| | 
290B------------------ | Slight ---------- | Slight ---------- Moderate: | Slight ---------- | Slight. 
Rothsay | | slope. | | 
| | | 
296------------------- |Moderate: |Moderate: |Moderate: | Slight---------- | Slight. 
Fram | wetness. | wetness. slope, | | 
| | wetness. | | 
| | | | | 
332В------------------ | S1ight---------- | Slight ----~------ |Moderate: | Slight ---------- |Moderate: 
Sugarbush | | slope. | | droughty. 
| | | 
335------------------- [Severe: | Severe: | Severe: | severe: | severe: 
Urness | ponding. | ponding. | ponding. | ponding. | ponding. 
| | | | | 
344------------------- | Severe: | Severe: | Severe: | Severe: | Severe: 
Quam | ponding. | ponding. | ponding. | ponding. | ponding. 
| | | | 
346------------------- | severe: |Moderate: | Severe: |Moderate: |Moderate: 
Talmoon | wetness. | wetness, | wetness. | wetness. | wetness. 
| | percs slowly. | | 
| | | | | 
352В------------------ | Slight ---------- | Slight --------~- | Moderate: | Slight---------- |Slight. 
Heimdal | | | slope, | | 
| | | small stones. | | 
| | | | | 
426------------------- | Slight---------- | Slight---------- |Moderate: | Slight ---------- |Slight. 
Foldahl | | | slope. | | 
| | | 
494B------------------ [S1ight---------- |S1ight---------- |Moderate: | Slight ---------- |S1ight. 
Darnen | | | slope. | | 
| | | | | 
540------------------- | Severe: | Severe: | Severe: | Severe: | Severe: 
Seelyeville | ponding, | ponding, | excess humus, | ponding, | ponding, 
| excess humus. | excess humus. | ponding. | excess humus. | excess humus. 
| | | | | 
543------------------- | Severe: | Severe: | Severe: | Severe: | Severe: 
Markey | ponding, | ponding, | excess humus, | ponding, | ponding, 
| excess humus. | excess humus. | ponding. | excess humus. | excess humus. 
| | | | | 
544------------------- | Severe: |Severe: | Severe: | Severe: | Severe: 
Cathro | ponding, | ponding, | excess humus, | ponding, | ponding, 
| excess humus. | excess humus. | ponding. | excess humus. | excess humus. 
| | | 
718В------------------ | Slight ----~----- | Slight ---------~ |Moderate: | Slight ---------- | Slight. 
Naytahwaush | | | slope. | | 
| | | | | 
718C------------------ | Moderate: |Moderate: | Severe: | S1ight---------- |Moderate: 
Naytahwaush | slope. | slope. | slope. | | slope. 
| | | | | 
718E------------------ | Severe: [Severe: | Severe: | Moderate: | Severe: 
Naytahwaush | slope. | slope. | slope. | slope. | slope. 
| | | 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil Survey 


| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds  |Paths and trails| Golf fairways 
map symbol | ] | 
| | | | 
| | | | 
| | | | 
737----------------- |Moderate: |Moderate: |Moderate: Slight---------- | Slight. 
Mahkonce | wetness. | wetness. | slope, 
| | wetness. | 
| | | | 
746----------------- | Severe: | Severe: | Severe: Severe: | Severe: 
Haslie | wetness, | wetness, | excess humus, wetness, | wetness, 
| excess humus. | excess humus. | wetness. excess humus. | excess humus. 
748------------------- | Slight --~------- |S1ight---------- | Moderate: Slight---------- | slight. 
Hamlet | | | slope. | 
| | | | 
749------------------- | Severe: | Severe: | Severe: Severe: | Severe: 
Colvin | flooding, | wetness. | wetness. wetness. | wetness. 
| wetness. | | | 
| | | | 
767----------------- | Severe: |Moderate: | Severe: Moderate: |Moderate: 
Auganaush | wetness. | wetness, | wetness. wetness. | wetness. 
| | percs slowly. | | 
| | | | 
775В: | 
Sugarbush---------- | S1ight--------- |S1ight---------- |Moderate: Slight ----~------ |Moderate: 
| | slope. | droughty. 
| | | 
Two Inlets--------- | Moderate: | Moderate: | Severe: Slight---------- |Moderate: 
| small stones. | small stones. | small stones. | small stones, 
| | | | droughty. 
| | | | 
775С: | | | | 
Sugarbush---------- | Moderate: | Moderate: | Severe: Slight---------- | Moderate: 
| slope. | slope. | slope. | droughty, 
| | | | slope. 
| | | | 
Two Inlets--------- | Moderate: |Moderate: | Severe: Slight---------- | Moderate: 
| slope, | slope, | slope, | small stones, 
| small stones. | small stones. | small stones. | droughty, 
| | | | slope. 
| | | | 
776В: | 
Snellman----------- | Slight--------- |S1ight---------- |Moderate: Slight---------- |Moderate: 
| | | slope, | large stones. 
| | | small stones. | 
| | | | 
Sugarbush---------- | Slight --------- | Slight --------- |Moderate: Slight ---------- |Moderate: 
| | | slope. | droughty. 
| | | 
776C: | | | 
Snellman----------- | Moderate: | Moderate: |Severe: Slight ---------- |Moderate: 
| slope. | slope. | slope. | large stones, 
| | | | slope. 
| | | | 
Sugarbush---------- |Moderate: |Moderate: | Severe: Slight---------- | Moderate: 
| slope. | slope. | slope. | droughty, 
| | | | віоре. 
| | | | 
776Е: | | | | 
Snellman----------- | Severe: | Severe: | Severe: Moderate: | Severe 
| slope. | slope. | slope. slope. | slope. 
| | | | 
Sugarbush---------- | Severe: | Severe: | Severe: Moderate: | Severe: 
| slope. | slope. | slope. slope. | slope 
| | | 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds  |Paths and ЕС Golf fairways 
map symbol | | | | | 
| | | | | 
| | | | | 
| | | | | 
827B: | | | 
Heimdal------------ |Slight---------- | S1ight---------- |Moderate: | Slight---------- |S1ight. 
| | | slope, | | 
| | | small stones. | | 
| | 
Esmond------------- |S1ight---------- | Slight---------- |Moderate: | Slight---------- |Slight. 
| | | slope. | | 
| | | | | 
827С2: | | | 
Heimdal------------ | Moderate: | Moderate: | severe: | S1ight---------- |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | | | 
Евтопа------------- | Moderate: |Moderate: | Severe: | Slight---------- |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | | | 
867В: | | | | 
Graycalm----------- | Moderate: | Moderate: | Moderate: | Moderate: | Severe: 
| too sandy. | too sandy. | slope, | too sandy. | droughty. 
| | | small stones. | | 
| | | | 
Menahga------------ | Moderate: |Moderate: |Moderate: |Moderate: |Moderate: 
| too sandy. | too sandy. | slope, | too sandy. | droughty. 
| | | small stones. | | 
| | | | | 
903в: | | | 
Barneg------------- |S1ight---------- |S1ight---------- |Moderate: | S1ight---------- |S1ight. 
| | | slope, | | 
| | | small stones. | | 
| | | 
Langhei------------ |S1ight---------- |S1ight---------- | Moderate: |S1ight---------- |Slight . 
| | | slope. | | 
| | | | | 
903C2: | | | | | 
Вагпев------------- |Moderate: |Moderate: |Severe: | Slight ---------- |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | 
Langhei------------ | Moderate: | Moderate: | Severe: | S1ight---------- |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | | | 
942D2: | | | | | 
Langhei------------ | Severe: | Severe: | Severe: |Moderate: | Severe: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
Barneg------------- | Severe: | Severe: | Severe: | Moderate: | Severe: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
967B: | | 
Waukon------------- | S1ight---------- |S1ight---------- | Moderate: | S1ight---------- |Slight. 
| | | slope. | 
| | | | 
Langhei------------ [S1ight---------- | S1ight---------- | Moderate: |Slight---------- |Slight. 
| | | slope. | | 
| | | | | 
967С2: | | | | 
Waukon------------- | Moderate: | Moderate: | severe: | Slight---------- |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | | | 
Langhei------------ |Moderate: |Moderate: | Severe: | Slight ---------- |Moderate: 
| slope. | slope. | slope. | | slope. 
| | 


| 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 
map symbol 


979D2: 
Langhei-------------- 


1030. 
Pits-Udipsamments 


1113: 
Haslie--------------- 


1148: 


Soil Survey 


percs slowly. 


| | | | | 
| Camp areas | Picnic areas | Playgrounds |Paths and trails| Golf fairways 
| | | | | 
| | | | | 
| | | | | 
| | | | | 
| | | | | 
| severe: | severe: | severe: |Moderate: |Severe: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
|Severe: |Severe: |Severe: |Moderate: | Severe: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
| | | | | 
| | | | | 
| | | | | 
| | | | | 
| severe: | severe: | severe: | severe: | Severe: 
| ponding, | ponding, | excess humus, | ponding, | ponding, 
| excess humus. | excess humus. | ponding. | excess humus. | excess humus. 
| | | | | 
| Severe: | Severe: |Severe: | Severe: | Severe: 
| ponding, | ponding, | excess humus, | ponding, | ponding, 
| excess humus. | excess humus. | ponding. | excess humus. | excess humus. 
| | | | | 
| severe: | severe: | severe: | Severe: | Severe: 
| ponding, | ponding, | excess humus, | ponding, | ponding, 
| excess humus. | excess humus. | ponding. | excess humus. | excess humus. 
| | | | | 
|Severe: |Severe: |Severe: | Severe: | Severe: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
|Severe: | Severe: |Severe: | Severe: | Severe: 
| flooding, | wetness. | wetness. | wetness. | wetness. 
| wetness. | | | | 
| | | | | 
| | | | | 
| Severe: |Severe: |Severe: | Severe: | Severe: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | 
|Moderate: |Moderate: |Moderate: |Slight---------- | slight. 
| wetness. | wetness. | slope, | | 
| | | wetness. | | 
| | | | | 
| | | | | 
| severe: | severe: | severe: | severe: | severe: 
| flooding, | ponding, | small stones, | ponding, | small stones, 
| small stones, | small stones. | ponding. | small stones. | ponding, 
| ponding. | | | | flooding. 
| | | | | 
|Severe: |Moderate: | Severe: |Moderate: | Severe: 
| flooding. | flooding. | £looding. | flooding. | flooding. 
| | | | | 
|Severe: | Severe: | Severe: | Severe: | severe: 
| flooding, | wetness. | wetness, | wetness. | wetness, 
| wetness. | | flooding. | | £looding. 
| | | | | 
| | | | 
|Severe: |Slight---------- |Moderate: | Slight---------- |Moderate: 
| flooding. | | £looding. | | flooding. 
| | | | 
|Severe: |Severe: | Severe: | Severe: | Severe: 
| flooding, | wetness. | wetness. | wetness. | wetness. 
| wetness. | | | | 
| | | | | 
|Moderate: |Moderate: |Moderate: |S1ight---------- | Slight. 
| wetness, | wetness, | slope, | | 
percs slowly. | percs slowly. | wetness, | 
| | | 
| | | 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 


map symbol 


Camp areas 


Picnic areas 


Playgrounds 


Egglake 


1233D2: 


1238Е: 


|Moderate: 
| slope. 

| 

| 


| Severe: 

| slope. 

| 

| Severe: 

| wetness. 


| Severe: 
| slope. 
| 
| Severe: 
| slope. 
| 
| 


| Severe: 
| slope. 


| Severe: 

| ponding, 

| excess humus. 
| 

| Severe: 

| wetness, 

| excess humus. 
| 

| Severe: 

| ponding, 

| excess humus. 


|Moderate: 

| wetness, 

| percs slowly. 
| 

| 


| Severe: 

| wetness. 
| 

| 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
wetness. 


m 
о 
ο 
0 


ponding, 
excess humus. 


wetness, 
excess humus. 


Severe: 
| ponding, 
| excess humus. 


|Moderate: 
wetness, 
percs slowly. 


Moderate: 
| wetness, 
| percs slowly. 


Paths and trails 


|Moderate: 

| slope. 

| 

| Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| slope. 
| 
| Severe: 
| slope. 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


|Moderate: 
| slope. 


excess humus, 
ponding. 


Moderate: 
slope, 
wetness, 
percs slowly. 


Moderate: 
slope. 


Moderate: 
wetness. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


ο... 
excess humus. 


Severe: 
wetness, 
excess humus. 


Severe: 
ponding, 
excess humus. 


Moderate: 
wetness. 


| 
| Golf fairways 
| 

| 

| 

| 

|Moderate: 

| droughty. 
|Moderate: 


| droughty, 
| slope. 


Moderate: 
wetness. 


|Moderate: 
| droughty. 


ponding, 
excess humus. 


| 

| 

| 

| 

| wetness, 
| excess humus. 
| 

| 

| ponding, 
| 

| 


excess humus. 


jSlight. 


| 

| 

| 
|Moderate: 
| wetness. 
| 

| 
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TABLE 10.--WILDLIFE HABITAT 


Absence of an entry indicates that the 


(See text for definitions of "good," "fair," "poor," and "very poor." 


soil was not rated) 


|Potential as habitat for-- 


Potential for habitat elements 


Openland|Woodland|Wetland 
wildlife|wildlife|wildlife 


| areas 


| | 
erous | plants | water 
| plants | 


herba- |Hardwood| Conif- |Wetland |Shallow 


wild 
ceous | trees 
plants | 


|Grasses 
and 
| legumes 


and seed | 


Grain 
crops 
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Mahnomen County, Minnesota 


TABLE 10.--WILDLIFE HABITAT--Continued 


|Potential as habitat for-- 


Potential for habitat elements 
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TABLE 10.--WILDLIFE HABITAT--Continued 


|Potential as habitat for-- 


Potential for habitat elements 


Wetland 
wildlife 


|wildlife|wildlife 
| 


|Ореп1ала | Woodland 


| areas 


erous | plants | water 


| plants | 


herba- |Hardwood| Conif- |Wetland | Shallow 


ceous | trees 


wild 
plants | 


| 

|Grasses 
and 

| legumes 


Grain 
crops 


and seed | 


Soil name and 
map symbol 
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Mahnomen County, Minnesota 


TABLE 10.--WILDLIFE HABITAT--Continued 


|Potential as habitat for-- 


Potential for habitat elements 
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TABLE 10.--WILDLIFE HABITAT--Continued 


[Potential as habitat for-- 
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| plants | 
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| ceous | trees 
| plants | 
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TABLE 11.--BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 
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See text for definitions of 


Absence of an entry indicates that the soil was not rated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 


| | | | | | 
Soil name апа | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | | 
| | | | | | 
| | | 
33В--------------- | S1ight--------- |Slight--------- | Slight--------- |Moderate: |Moderate: | Slight. 
Barnes | | | | slope. | low strength, | 
| | | | | frost action. | 
| | | | | | 
36---------------- | Severe: | Severe: [Severe: |Severe: | Severe: | Moderate: 
Flom | wetness. | wetness. | wetness. | wetness. | 1ow strength, | wetness. 
| | | | | frost action. | 
| | | | | | 
38B--------------- | Slight--------- | Slight--------- |Slight--------- |Moderate: |Moderate: | Slight. 
Waukon | | | | slope. | low strength, | 
| | | | frost action. | 
| | | | | | 
38С--------------- |Moderate: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
Waukon | slope. | slope. | slope. | slope. | low strength, | slope. 
| | | | | slope, | 
| | | | | frost action. | 
| | | | | | 
38E--------------- | Severe: | severe: | severe: | Severe: | Severe: | severe: 
Waukon | slope. | slope. | slope. | slope. | slope. | slope. 
| | | | 
40B--------------- |S1ight--------- | Moderate: |S1ight--------- |Moderate: | Severe: |Slight. 
Nebish | | shrink-swell. | | shrink-swell, | low strength. | 
| | | | slope. | | 
| | | | | 
40С--------------- |Moderate: |Moderate: |Moderate: Severe: | Severe: [Moderate: 
Nebish | slope. | shrink-swell, | slope. Slope. | 1ow strength. | slope. 
| | slope. | | | 
| | | | | | 
40Е--------------- | Severe: | Severe: | severe: Severe: | severe: | Severe: 
Nebish | slope. | slope. | slope. slope. | 1ow strength, | slope. 
| | | | | slope. | 
| | | | | 
59---------------- | Severe: | Slight--------- |Moderate: Slight--------- |Moderate: |Slight. 
Grimstad | cutbanks cave. | | wetness. | | frost action. | 
| | | | | | 
63---------------- | Severe: | Severe: |Severe: | Severe: | Severe: |Moderate: 
Rockwell | cutbanks cave, | wetness. | wetness. | wetness. | frost action. | wetness. 
| wetness. | | | | | 
| | | | | 
121--------------- |Moderate: |Moderate: |Moderate: |Moderate: |Moderate: | Slight. 
Wykeham | wetness. | shrink-swell. | wetness. | shrink-swell. | shrink-swell, 
| | | | | frost action. | 
| | | | | | 
125--------------- | Severe: |Moderate: Severe: |Moderate: | Severe: | Slight. 
Beltrami | wetness. | wetness, wetness. | wetness, | low strength, | 
| | shrink-awell. | | shrink-swell. | frost action. | 
| | | | 
127В-------------- | Severe: | S1ight--------- Slight--------- |S1ight--------- | Slight --------- | Moderate: 
Sverdrup | cutbanks cave. | | | | | droughty. 
| | | | | 
180--------------- |Moderate: |Moderate: Moderate: |Moderate: | Severe: | Slight. 
Gonvick | wetness. | shrink-swell. | wetness. | shrink-swell. | low strength, | 
| | | | | frost action. | 
| | | | | | 
191--------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Epoufette | cutbanks cave,| wetness. | wetness. | wetness. | wetness, | wetness. 
| wetness. | | | | frost action. | 
| | | | | 


low strength. 


low strength. 


frost action. 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 
| | | | | | 
Soil name апа | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without with | commercial | and streets | landscaping 
| | basements basements [_ buildings | | 
| | | | | | 
| | | | | | 
205--------------- | Severe: | Slight--------- |Moderate: | Slight --------- |Moderate: |Moderate: 
Karlstad | cutbanks cave. | wetness. | | frost action. | droughty. 
| | | | | 
236--------------- |Беуеге: |Severe: Severe: | Severe: | Severe: | Moderate: 
Vallers | wetness. | wetness. wetness. | wetness. | frost action. | wetness. 
| | | | | | 
267В-------------- | Slight--------- |Moderate: | Slight --------~ |Moderate: | Модега+е: | Moderate: 
Snellman | | shrink-swell. | shrink-swell, | shrink-swell, | large stones. 
| | | slope. | frost action. | 
| | | | | 
267С-------------- | Moderate: | Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
Snellman | slope. | shrink-swell, | slope. | slope. | shrink-swell, | large stones, 
| | slope. | | | slope, | slope. 
| | | | | frost action. | 
| | | | | | 
267Е-------------- | Severe | Severe: |Severe: | Severe: |Severe: | Severe: 
Snellman | slope. | slope. | slope. | slope. | slope. | slope. 
| | | | 
290B-------------- |S1ight--------- | Slight --------- |Slight--------- | Slight --------- | Severe: |Slight. 
Rothsay | | | | | frost action. | 
| | | | | | 
296--------------- | Severe: |Moderate: |Severe: |Moderate: | Severe: |Slight. 
Fram | wetness. | wetness. | wetness. | wetness. | frost action. | 
| | | | | 
332В-------------- | Severe: | Slight --------- |S1ight--------- | Moderate: | S$light--------- |Moderate: 
Sugarbush | cutbanks cave. | | slope. | | droughty. 
| | | | 
335--------------- | Severe: | Severe: |Severe: | Severe: | Severe: | Severe: 
Urness | excess humus, | ponding, | ponding. | ponding, | low strength, | ponding. 
| ponding. | low strength. | | 1ow strength. | ponding, | 
| | | | | frost action. | 
| | | | | | 
344--------------- | Severe: |Severe: |Severe: | Severe: | Severe: | Severe: 
Quam | ponding. | ponding. | ponding. | ponding. | low strength, | ponding. 
| | | | | ponding, | 
| | | | | frost action. | 
| | | | | | 
346--------------- | Severe: | Severe: | Severe: | Severe: | Severe: |Moderate: 
Talmoon | wetness. | wetness. | wetness. | wetness. | low strength, | wetness. 
| | | | | frost action. | 
| | | 
352B-------------- |S1ight--------- | Slight --------- |S1ight--------- |Moderate: |Moderate: |Slight. 
Heimdal | | | | slope. | frost action. | 
| | | | | 
426--------------- | Severe: | Slight --------- [Moderate: | Slight --------- | Severe: | Slight. 
Foldahl | cutbanks cave. | | wetness, | | frost action. | 
| | | shrink-swell. | | | 
| | | | | 
494B-------------- | S1ight--------- |Slight--------- |Moderate: |Moderate: |Moderate: |Slight. 
Darnen | | shrink-swell. | slope. | frost action. | 
| | | | | | 
540--------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Seelyeville | excess humus, | subsides, | subsides, | subsides, | subsides, | ponding, 
| ponding. | ponding, | ponding, | ponding, | ponding, | excess humus. 
| | low strength. | low strength. | low strength. | frost action. | 
| | | | | | 
543--------------- | Severe: | Severe: |Severe: | Severe: | Severe: | Severe: 
Markey | cutbanks cave,| subsides, | subsides, | subsides, | subsides, | ponding, 
excess humus, | ponding, | ponding. | ponding, | ponding, | excess humus. 
| | | | | 
| | | | | 


| 
| ponding. 
| 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 
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slope. 


| | | | 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | | basements | basements | buildings | | 
| | | | | | 
| | | | | | 
544--------------- |Severe: |Severe: | Severe: |Severe: | Severe: |Severe: 
Cathro | excess humus, | subsides, | subsides, | subsides, | subsides, | ponding, 
| ponding. | ponding. | ponding. | ponding. | ponding, | excess humus. 
| | | | | frost action. | 
| | | | | 
718В-------------- |Moderate: | Severe: |Moderate: |Severe: | Severe: |slight. 
Naytahwaush | too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, | 
| | | | | low strength. | 
| | | | | 
718С-------------- |Woderate: | Severe: |Moderate: | Severe: | Severe: |Moderate: 
Naytahwaush | too clayey, | shrink-swell. | slope, | shrink-swell, | shrink-swell, | slope. 
| slope. | | shrink-swell. | slope. | low strength. | 
| | | | | 
718Е-------------- | Severe: | Severe: | Severe: |Severe: | Severe: M" 
Naytahwaush | slope. | shrink-swell, | slope. | shrink-swell, | shrink-swell, | slope. 
| | slope. | | slope. | low strength, | 
| | | | | в1оре. | 
| | | | | | 
737--------------- | Severe: | Severe: | Severe: |Severe: | Severe: |Slight. 
Mahkonce | wetness. | shrink-swell. | wetness. | shrink-swell. | shrink-swell, | 
| | | | | low strength, | 
| | | | | frost action. | 
| | | | | | 
746--------------- | Severe: | Severe: |Severe: | Severe: | Severe: |Severe: 
Haslie | excess humus, | wetness, | wetness, | wetness, | wetness, | wetness, 
| wetness. | low strength. | low strength. | low strength. | frost action. | excess humus. 
| | | | | 
748--------------- |Moderate: |Moderate: |Moderate: |Moderate: | Severe: |Slight. 
Hamlet | wetness. | shrink-swell. | wetness, | shrink-swell. | low strength, | 
| | | shrink-swell. | | £rost action. | 
| | | | | | 
749--------------- |Severe: | Severe: | Severe: |Severe: | Severe: | Severe: 
Colvin | wetness. | flooding, | flooding, | flooding, | low strength, | wetness. 
| | wetness. | wetness. | wetness. | wetness, | 
| | | | | flooding. | 
| | | | | | 
767--------------- |Severe: | Severe: | Severe: |Severe: | Severe: Moderate: 
Auganaush | wetness. | wetness, | wetness. | wetness, | shrink-swell, | wetness. 
| | shrink-swell. | | shrink-swell. | low strength, | 
| | | | | frost action. | 
| | | | | 
775B: | | | | 
Sugarbush-------- |Severe: | Slight--------- | slight --------- |Moderate: | Slight--------- |Moderate: 
| cutbanks cave. | | slope. | | droughty. 
| | | 
Two Inlets------- | Severe: |S1ight--------- |S1ight--------- | Moderate: | Slight--------- |Moderate: 
| cutbanks cave. | | | slope. | | small stones, 
| | | | | droughty. 
| | | | | | 
775С: | | | | | | 
Sugarbush-------- |Severe: |Moderate: |Moderate: | Severe: | Moderate: | Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | в1оре. 
| | | | | | 
Two Inlets------- | severe: | Moderate: | Moderate: | Severe: | Moderate: | Moderate: 
| cutbanks cave.| slope. | slope. | slope | slope. | small stones, 
| | | | | droughty, 
| | | | | 
| | | | | 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Soil Survey 


frost action. 


| | | | | 
Soil name апа | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | 
| | | | | | 
| | | | | | 
776В: | | | 
Snellman--------- | S1ignt--------- |Moderate: | Slight--------- |Moderate: |Moderate: |Moderate: 
| | shrink-swell. | | shrink-swell, | shrink-swell, | large stones. 
| | | | віоре. | frost action. | 
| | | | | 
Sugarbush-------- | Severe: | S1ight--------- | Slight--------- |Moderate: |S1ight--------- | Moderate: 
| cutbanks cave. | | | slope. | | droughty. 
| | | | | | 
776C: | | | | | 
Snellman-------- | Moderate: | Moderate: | Moderate: | Severe: | Moderate: | Moderate: 
| slope. | shrink-svell, | slope. | slope. | shrink-swell, | large stones, 
| | slope. | | | slope, | slope. 
| | | | | frost action. | 
| | | | | | 
Sugarbush------- | Severe: | Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope. 
| | | | | | 
776Е: | | | | | | 
Snellman--------- | Sevexe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope | slope. | slope. 
| | | | | 
Sugarbush-------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope | slope. | slope. 
| slope. | | | | | 
| | | | | | 
827B: | | | | 
Heimdal---------- | Slight--------- |S1ight--------- | S1ight--------- [Moderate: | Moderate: |Slight. 
| | | | slope. | frost action. | 
| | | | | | 
Евтопа----------- | S1ight--------- | S1ight--------- | Slight--------- |Moderate: |Moderate: |Slight. 
| | | | slope. | frost action. | 
| | | | | | 
827С2: | | | | | | 
Heimdal---------- | Moderate: | Moderate: | Moderate: | Severe: | Moderate: | Moderate: 
| slope. | slope. | slope. | slope | slope, | slope. 
| | | | | frost action. | 
| | | | 
Евшопа---------- |Moderate: ἘΜΉΝ |Moderate: | Severe: | Moderate: | Moderate: 
| slope. | slope. | slope. | slope | slope, | slope. 
| | | | | frost action. | 
| | | | | | 
867В: | | | | | | 
Graycalm-------- | Severe: | Slight--------- | Slight--------- |Moderate: | Slight--------- | Severe: 
| cutbanks cave. | | | slope. | | droughty. 
| | | | | | 
Мепаһда--------- | Severe: | S1ight--------- | S1ight--------- |Moderate: | Slight --------- |Moderate: 
| cutbanks cave. | | | slope. | | droughty. 
| | | | 
903B: | | | 
Вагпев---------- | Slight--------- | Slight--------- | Slight--------- |Moderate: |Moderate: |Slight. 
| | | | slope. | low strength, | 
| | | | | frost action. | 
| | | | | 
Langhei--------- | S1ight--------- | Slight--------- | Slight --------- |Moderate: |Moderate: |Slight. 
| | | slope. | low strength, | 
| | | | | frost action. | 
| | | | | | 
903C2: | | | | | | 
Вагпев---------- |Moderate: |Moderate: |Moderate: | Severe: | Moderate: | Moderate: 
| slope. | slope. | slope. | slope. | low strength, | slope. 
| | | | slope, | 
| | | | | 
| | | | | 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


frost action. 


| | | | 
Soil name апа | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | | 
| | | | | | 
| | | | | | 
903C2: | | | | 
Langhei---------- | Moderate: | Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| slope. | slope. | slope. | slope. | low strength, | slope. 
| | | | | slope, | 
| | | | | frost action. | 
| | | | | | 
94202: | | | | | | 
Langhei---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | siope. | slope. | slope. | slope. 
| | | | | 
Barnes----------- | Severe: | severe: | Severe: |Severe: |Severe: енен 
| slope. | slope. | slope. | slope. | slope. | slope. 
| | | | | | 
967В: | | | | | 
Waukon----------- [|S1ight--------- | S1ight--------- |S1ight--------- |Moderate: |Moderate: | slight. 
| | | | slope. | low strength, | 
| | | | | frost action. | 
| | | | | | 
Langhei---------- | Slight --------- | Slight--------- | Slight--------- |Moderate: |Moderate: |Slight. 
| | | | slope. | low strength, | 
| | | | | frost action. | 
| | | | | | 
967С2: | | | | | 
Waukon----------- |Moderate: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
| slope. | slope. [ slope. | slope. | low strength, | slope. 
| | | | slope, | 
Í | | | frost action. | 
| | | | | 
Langhei---------- (МЕРЕ |Moderate: |Moderate: |Severe: Moderate: | Moderate: 
| slope. | slope. | slope. | siope. low strength, | slope. 
| | | | slope, | 
| | | | | frost action. | 
| | | | | 
97902: | | | | | 
Langhei---------- | Severe: | Severe: |Severe: |Severe: Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. | slope. 
| | | | | | 
Waukon----------- | Severe: | severe: | Severe: |Severe: Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. | slope. 
| | | | | | 
1030. | | | | | | 
Pits-Udipsamments | | | | | | 
| | | | | | 
1113: | | | | | | 
Haslie----------- | Severe: | Severe: |Severe: |Severe: | Severe: | Severe: 
| excess humus, | subsides, | subsides, | subsides, | subsides, | ponding, 
| ponding. | ponding, | ponding, | ponding, | ponding, | excess humus. 
| | low strength. | low strength. | low strength. | frost action. | 
| | | | | | 
Seelyeville------ | Severe: | Severe: |Severe: | Severe: | Severe: | Severe: 
| excess humus, | ponding, | ponding, | ponding, | ponding, | ponding, 
| ponding. | low strength. | low strength. | low strength. | frost action. | excess humus. 
| | | | 
Cathro----------- n жене |Severe: |Severe: | Severe: | Severe: 
| excess humus, | ponding. | ponding. | ponding. | ponding, | ponding, 
| ponding. | | | | frost action. | excess humus. 
| | | | | | 
1117-------------- | Severe: | Severe: |Severe: | Severe: | Severe: | Severe: 
Hedman | wetness. | wetness. | wetness. | wetness. | wetness, | wetness. 
| | | | | 
| | | | | 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Soil Survey 


| | | | | | 
Soil name апа | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | | buildings | 
| | | | | | 
| | | | | | 
1139-------------- |Severe: | Severe: | Severe: | Severe: | Severe: |Severe: 
Marysland | cutbanks cave,| flooding, | flooding, | flooding, | low strength, | wetness. 
| wetness. | wetness. | wetness. | wetness. | wetness, | 
| | | | | flooding. | 
| | | | | | 
1142: | | | | | | 
Hedman----------- | Severe: | Severe: | Severe: | Severe: | Severe: |Severe: 
| wetness. | wetness. | wetness. | wetness. | wetness, | wetness. 
| | | | | frost action. | 
| | | | | | 
Fram------------- |Severe: |Moderate: |Severe: |Moderate: | Severe: |Slight. 
| wetness. | wetness. | wetness. | wetness. | frost action. | 
| | | | | | 
1147: | | | | | | 
Fordum----------- | Severe: | Severe: | Severe: | Severe: | severe: | severe: 
| cutbanks cave, | flooding, | flooding, | flooding, | ponding, | small stones, 
| ponding. | ponding. | ponding. | ponding. | flooding, | ponding, 
| | | | frost action. | flooding. 
| | | | | | 
Fairdale--------- |Moderate: | Severe: | Severe: | Severe: | Severe: | Severe: 
| flooding. | flooding. | flooding. | flooding. | flooding. | flooding. 
| | | | | | 
Lamoure---------- |Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| wetness. | £looding, | flooding, | flooding, | low strength, | wetness, 
| | wetness. | wetness. | wetness. | wetness, | flooding. 
| | | | | flooding. | 
| | | | | | 
1148: | | | | | | 
Fairdale--------- |Moderate: | Severe: | Severe: | Severe: | Severe: |Moderate: 
| flooding. | flooding. | flooding. | flooding. | flooding. | flooding. 
| | | | | 
Lamoure---------- | severe: | severe: | severe: | severe: | severe: | severe: 
| wetness. | flooding, | flooding, | flooding, | low strength, | wetness 
| | wetness. | wetness. | wetness. [ wetness, | 
| | | | | flooding. | 
| | | | | | 
1149-------------- | Severe: | Moderate: | Severe: |Moderate: | Severe: |Slight. 
Hamerly | wetness. | wetness, | wetness. | wetness, | frost action. | 
| | shrink-swell. | | shrink-swell. | | 
| | | | | 
1152В------------- |Severe: | Slight --------- | Slight --~------- |Moderate: | Slight--------- |Moderate: 
Sugarbush | cutbanks cave. | | | slope. | | droughty. 
| | | | | 
1152С------------- |Severe: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
Sugarbush | cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | в1оре. 
| | | | | | 
1152Е------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Sugarbush | cutbanks cave,| slope. | slope. | slope. | slope. | slope. 
е | | | | | 
1200-------------- |Severe: | Severe: | Severe: | Severe: | Severe: |Moderate: 
Egglake | wetness. | wetness. | wetness. | wetness. | frost action. | wetness. 
| | | | | | 
1233D2: | | | | | | 
Esmond----------- | Severe: |Severe: | Severe: | Severe | Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. | slope. 
| | | | | 
Heimdal---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. | slope. 
| | | | | 


Mahnomen County, Minnesota 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


179 


| | | | | | 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | 
| | | | | | 
| | | | | | 
12385: | | | | | | 
Two Inlets------ | Severe: | Severe: |Severe: |Severe: |Severe: | Severe: 
| cutbanks | slope. | slope. | slope. | slope. | slope. 
| slope. | | | | | 
| | | | | 
Sugarbush-------- | Severe: |Severe: |Severe: |Severe: | Severe: | Severe: 
| cutbanks | slope. | slope. | slope. | slope. | slope. 
| slope. | | | | | 
| | | | 
1244В------------ | Severe: |Slight--------- |Slight--------- |Slight--------- |S1ight--------- | Moderate: 
Sandberg | eutbanks | | | | droughty. 
| | | | | 
1804------------- | Severe: | severe: | severe: | severe: Severe: | severe: 
Hamre | ponding. | ponding. | ponding. | ponding. | ponding, | ponding, 
| | | | frost action. | excess humus. 
| | | | | 
1825В------------ |Severe: |Severe: |Severe: |Severe: Severe: | Severe: 
Seelyeville | excess humus, | subsides, | subsides, | subsides, subsides, | wetness, 
| wetness. | wetness, | wetness, | wetness. wetness, | excess humus. 
| | low strength. | low strength. | | frost action. | 
| | | | | | 
1878------------- | Severe: |Severe: |Severe: |Severe: | Severe: | Severe: 
Hamre | ponding. | ponding. | ponding. | ponding. ponding, | ponding, 
| | | | frost action. | excess humus. 
| | | | | | 
1967: | | | | | | 
Hamerly--------- | Severe: |Moderate: |Severe: |Moderate: | Severe: |slight. 
| wetness. | wetness, | wetness. | wetness, | frost action. | 
| | shrink-swell. | | shrink-swell. | | 
| | | | | | 
Vallers--------- | Severe: |Severe: |Severe: |Severe: | Severe: |Moderate: 
| wetness. | wetness. | wetness. | wetness. | frost action. | wetness. 
| | | | | 
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(Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "good," and other terms. 


TABLE 12.--SANITARY FACILITIES 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the soil was not rated. 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


| | | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
i | | | | 
| | | | 
33B----------------- | Moderate: |Moderate: | Slight ----~------ |S1ight----------- | Good. 
Barnes | peres slowly. | seepage, | | | 
| | slope. | | | 
| | | | | 
36------------------ | Severe: | Severe: |Severe: | Severe: | Poor: 
Flom | wetness, | wetness. | wetness. | wetness. | wetness. 
| percs slowly. | | | 
| | | | | 
38B----------------- | Moderate: | Moderate: |Moderate: | Slight ----------- | Fair: 
Waukon | peres slowly. | seepage, | too clayey. | | too clayey. 
| | slope. | | 
| | | | 
38С----------------- | Модегабе: | Severe: |Moderate: |Moderate: | Fair: 
Waukon | peres slowly, | slope. | slope, | slope. | too clayey, 
| slope. | | too clayey. | | slope. 
| | | | | 
38E----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Waukon | slope. | slope. | slope. | slope. | slope. 
| | | | 
40B----------------- |Moderate: | Moderate: |Moderate: | Slight ----------- |Fair: 
Nebish | peres slowly. | seepage, | too clayey. | | too clayey. 
| | slope. | | 
| | | | | 
40С----------------- |Moderate: | Severe: |Moderate: |Moderate: | Fair: 
Nebish | percs slowly, | slope. | slope, | slope. | too clayey, 
| slope. | | too clayey | | slope. 
| | | | 
40Е----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Nebish | slope. | slope. | slope. | slope. | slope. 
| | | | | 
59------------------ | severe: | Severe: | Severe: | severe: |Fair: 
Grimstad | wetness, | seepage, | wetness. | seepage, | wetness. 
| poor filter. | wetness. | | wetness. | 
| | | | | 
63------------------ |Severe: | Severe: | Severe: | Severe: | Poor: 
Rockwell | wetness, | seepage, | wetness. | seepage, | wetness. 
| peres slowly, | wetness. | | wetness. | 
| poor filter. | | | | 
| | | | | 
121----------------- | Severe: | Severe: | Severe: | Severe: | Fair: 
Wykeham | wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
125----------------- | Severe: | Severe: | Severe | severe: | Fair: 
Beltrami | wetness, | wetness. | wetness. | wetness. | too clayey, 
| percs slowly. | | | | wetness. 
| | | | | 
127В---------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Sverdrup | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| | | | | 
180----------------- | Severe: | Severe: | Severe: | Severe: | Fair: 
Gonvick | wetness, | wetness. | wetness. | wetness. | too clayey, 
| percs slowly. | | | | wetness. 
| | | | 
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TABLE 12.--SANITARY FACILITIES--Continued 


slope. 


| | | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | | | 
| | | | | 
191----------------- | Severe: | severe: | Severe: | Severe: | Poor: 
Epoufette | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
| | | too sandy. | | small stones. 
| | | | | 
205----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Karlstad | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
| | | too sandy. | | small stones. 
| | | | | 
236----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Vallers | wetness, | wetness. | wetness. | wetness. | wetness. 
| percs slowly. | | | | 
| | | | 
267В---------------- |Moderate: |Moderate: | Slight ----------- | Slight --~-------- | Good. 
Snellman | percs slowly. | seepage, | | | 
| | slope. | | | 
| | | | 
267ς---------------- |Moderate: | Severe: |Moderate: |Moderate: |Fair: 
Snellman | percs slowly, | slope. | slope. | slope. | slope. 
| slope. | | | | 
| | | | 
267Е---------------- | severe: | Severe: | Severe: | severe: | Poor: 
Snellman | slope. | slope. | slope. | slope. | slope. 
| | | | | 
290B---------------- | Moderate: | Severe: | Severe: | Severe: | Good. 
Rothsay | percs slowly. | seepage. | seepage. | seepage. | 
| | | | | 
296----------------- | Severe: | Severe: | Severe: | Severe: | Fair: 
Fram | wetness. | wetness. | wetness. | wetness. [ wetness. 
| | | | | 
332B---------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Sugarbush | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy, 
| | | | | small stones. 
| | | | | 
335----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Urness | ponding, | ponding. | ponding. | ponding. | ponding. 
| percs slowly. | | | | 
| | | | | 
344----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Quam | ponding, | ponding. | ponding. | ponding. | ponding. 
| percs slowly. | | | | 
| | | | | 
346----------------- | Severe: | Severe: | Severe: |Severe: | Poor: 
Talmoon | wetness, | wetness. | wetness. | wetness. | wetness. 
| рехсв slowly. | | | | 
| | | | 
352В---------------- [Моаекасе: |Moderate: | Slight----------- | Slight ----------- | Good. 
Heimdal | peres slowly. | seepage, | | | 
| | в1оре. | | | 
| | | | | 
426----------------- | Severe: | Severe: |Severe: | Severe: | Fair: 
Foldahl | wetness, | seepage, | wetness. | seepage, | too clayey, 
| percs slowly, | wetness. | | wetness. | small stones, 
| poor filter. | | | | wetness. 
| | | | 
494В---------------- | Moderate: |Moderate: |Moderate: | Slight ----------- | Fair: 
Darnen | peres slowly. | seepage, | too clayey. | | too clayey. 
| | | 
| | | 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soil Survey 


too sandy. 


too sandy, 
small stones. 


| | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | | | 
| | | | | 
540----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Seelyeville | subsides, | seepage, | seepage, | seepage, | ponding, 
| ponding, | excess humus, | ponding, | ponding. | excess humus. 
| percs slowly. | ponding. | excess humus. | | 
| | | | 
543----------------- | Severe: |Severe: | Severe: | Severe: | Poor: 
Markey | subsides, | seepage, | seepage, | веераде, | seepage, 
| ponding, | excess humus, | ponding, | ponding. | too sandy, 
| percs slowly. | ponding. | too sandy. | | ponding. 
| | | | | 
544----------------- | Severe: | Severe: | Severe: |Severe: | Poor: 
Cathro | ponding, | seepage, | ponding. | seepage, | ponding. 
| percs slowly. | excess humus, | | ponding. | 
| | ponding. | | | 
| | | | | 
718B---------------- | Severe: |Moderate: |Moderate: | Slight --~~------- |Fair: 
Naytahwaush | peres slowly. | slope. | too clayey. | | too clayey. 
| | | | 
718С---------------- | Severe: | Severe: |Moderate: |Moderate: | Fair: 
Naytahwaush | percs slowly. | slope. | slope, | slope. | too clayey, 
| | | too clayey. | | slope. 
| | | | | 
718Е---------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Naytahwaush | percs slowly, | slope. | slope. | slope. | slope. 
| slope. | | | | 
| | | | | 
737----------------- | Severe: | Severe: | Severe: | Severe: | Fair: 
Mahkonce | wetness, | wetness. | wetness. | wetness. | too clayey, 
| percs slowly. | | | | wetness. 
| | | | | 
746----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Haslie | wetness, | seepage, | wetness, | seepage, | hard to pack, 
| percs slowly. | excess humus. | excess humus. | wetness. | wetness. 
| | | | | 
748----------------- | Severe: | Severe: | Severe: | Severe: | Fair: 
Hamlet | wetness, | wetness. | wetness. | wetness. | too clayey, 
| percs slowly. | | | | wetness. 
| | | | | 
749----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Colvin | flooding, | flooding, | flooding, | flooding, | wetness. 
| wetness, | wetness. | wetness. | wetness. | 
| percs slowly. | | | | 
| | | | | 
767----------------- | Severe: | severe: |Severe: |Severe: |Poor: 
Auganaush | wetness, | wetness. | wetness, | wetness. | too clayey, 
| peres slowly. | | too clayey. | | hard to pack, 
| | | | | wetness. 
| | | | | 
775В: | | | | | 
Sugarbush---------- | Severe: | severe: | Severe: | Severe: | Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | too sandy. | | too sandy, 
| | | | | small stones. 
| | | | | 
Two Inlets--------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | | 
| | | | 
| | | | 
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Soil name and 


Septic tank 


Sewage lagoon 


| | 
| | 
map symbol | absorption | areas 
| fields | 
| | 
| | 
775С: | | 
Sugarbush---------- | Severe: | Severe: 
| poor filter. | seepage, 
| | slope. 
| | 
| | 
Two Inlets--------- | Severe: | Severe: 
| poor filter. | seepage, 
| | slope. 
| | 
| | 
776В: | 
Snellman----------- |Moderate: |Moderate: 
| peres slowly. | seepage, 
| | slope. 
| | 
Sugarbush---------- | Severe: | Severe: 
| poor filter. | seepage. 
| | 
| | 
| | 
776С: | 
Snellman----------- |Moderate: | Severe: 
| peres slowly, | slope. 
| slope. | 
| | 
Sugarbush---------- | severe: | severe: 
| poor filter. | seepage, 
| | slope. 
| | 
| | 
776Е: | | 
Snellman----------- | Severe: |Severe: 
| slope. | slope. 
| | 
Sugarbush---------- |Severe: | Severe: 
| poor filter, | seepage, 
| slope. | slope. 
| | 
| | 
827B: | 
Heimdal------------ |Moderate: |Moderate: 
| percs slowly. | seepage, 
| | slope. 
| | 
Esmond------------- |Moderate: |Moderate: 
| percs slowly. | seepage, 
| | slope. 
| | 
827С2: | | 
Heimdal------------ |Moderate: | Severe: 
| peres slowly. | slope. 
| 
Esmond------------- |Moderate: | Severe: 
| percs slowly, | slope. 
| slope. | 
| | 
867В: | | 
бгауса1ш----------- |Severe: | Severe: 
| poor filter. | seepage. 
| 
| 


too sandy. 


| | 
| Trench | Area 
| sanitary | sanitary 
| landfill | landfill 
| | 
| | 
| | 
|Severe: | Severe: 
| seepage, | seepage. 
| too sandy. | 
| | 
| | 
|Severe: | Severe: 
| seepage, | seepage. 
| too sandy. | 
| | 
| | 
| 
|S1ight----------- |S1ight----------- 
| | 
| | 
| | 
|Severe: | Severe: 
| seepage, | seepage. 
| too sandy. | 
| | 
| | 
| | 
|Moderate: |Moderate: 
| slope. | slope. 
| | 
| | 
| severe: | Severe: 
| seepage, | seepage. 
| too sandy. | 
| | 
| | 
| | 
|Severe: | Severe: 
slope. | slope. 
| 
Severe: | Severe: 
| seepage, | seepage, 
| slope, | slope. 
too sandy. | 
| 
Slight----------- | Slight ----------- 
| 
| | 
| | 
Slight ----------- | Slight ----------- 
| 
| | 
| | 
| | 
Moderate: |Moderate: 
slope. | slope. 
| | 
|Moderate: |Moderate: 
| slope. | slope. 
| | 
| | 
| | 
| Severe: | Severe: 
| seepage, | seepage. 
| | 
| | 
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Daily cover 
for landfill 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


| Good. 


Poor: 

seepage, 

too sandy, 
small stones. 


Fair: 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Poor: 

| seepage, 
| too sandy, 

| small stones. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Poor: 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 


| Good. 
| 
| 
| 


| Good. 


Fair: 
slope. 


slope. 


Poor: 
seepage, 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| Fair: 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soil Survey 


ponding. 


| | | 
Soil name апа | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | | | 
| | | | | 
8678: | | | | | 
Menahga------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| | | | | 
903B: | | | | 
Barneg------------- |Moderate: |Moderate: | Slight ----------- | Slight ----------- | Good. 
| percs slowly. | seepage, | | | 
| | slope. | | | 
Langhei------------ |Moderate: |Moderate: | Slight ----------- | Slight----------- | Good. 
| percs slowly. | seepage, | | | 
| | slope. | | | 
| | | | | 
903C2: | | | | 
Barnes------------- |Moderate: | Severe: |Moderate: |Moderate: | Fair: 
| peres slowly, | slope. | slope. | slope. | slope. 
| slope. | | | | 
| | | | 
Langhei------------ |Moderate: | Severe: |Moderate: |Moderate: | Fair: 
| рессв slowly, | slope. | slope. | slope. | slope. 
| slope. | | | | 
| | | | | 
94202: | | | | | 
Langhei------------ | Severe: | Severe: |Severe: | Severe: | Poor: 
| slope. | slope. | slope. | slope. | slope. 
| | | | 
Вагпев------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
967В: | | | | 
Waukon------------- | Moderate: | Moderate: |Moderate: | Slight ~---------- | Fair: 
| peres slowly. | seepage, | too clayey. | | too clayey. 
| | slope. | | | 
| | | | | 
Langhei------------ |Moderate: |Moderate: | Slight ----------- | Slight ----------- | Good. 
| peres slowly. | seepage, | | | 
| slope. | | | 
| | | | | 
967C2: | | | | 
Waukon------------- |Moderate: | Severe: |Moderate: |Moderate: | Fair: 
| percs slowly, | slope. | slope, | slope. | slope. 
| slope. | | too clayey. | | 
| | | | | 
Langhei------------ |Moderate: | Severe: |Moderate: |Moderate: |Fair: 
| percs slowly, | slope. | slope, | slope. | slope. 
| slope. | | too clayey. | | 
| | | | | 
97902: | | | | | 
Langhei------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
Waukon------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
1030. | | | | | 
Pits-Udipsamments | | | | 
| | | | | 
1113: | | | | | 
Haslie------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| subsides, | seepage, | ponding, | seepage, | hard to pack, 
ponding, | excess humus, | excess humus. | ponding. | ponding. 
| | | | 
| | | | 


| 
| percs slowly. 
| 


Mahnomen County, Minnesota 


Soil name and 


map symbol 


1113: 


Seelyeville------ 


Cathro----------- 


1148: 


Sugarbush 


TABLE 12.--SANITARY FACILITIES--Continued 


Septic tank 


Sewage lagoon 


| | 
| | 
| absorption | агеав 
| fields | 
| | 
| | 
| | 
| Severe: | Severe: 
| ponding, | seepage, 
| percs slowly. | excess humus, 
| | ponding. 
| | 
| Severe: | Severe: 
| ponding, | seepage, 
| peres slowly. | excess humus, 
| | ponding. 
| | 
| Severe: | Severe: 
| wetness. | wetness. 
| 
|Severe: | Severe: 
| £1ooding, | seepage, 
| wetness, | flooding, 
| poor filter. | wetness. 
| | 
| | 
| Severe: | Severe: 
| wetness. | wetness. 
| | 
|Severe: | Severe: 
| wetness. | wetness. 
| | 
| | 
| Severe: | Severe: 
| £looding, | seepage, 
| ponding, | £1ooding. 
| poor filter. | 
| | 
|Severe: | Severe: 
| flooding. | £1ooding. 
| | 
|Severe: |Severe: 
| flooding, | flooding, 
| wetness, | wetness. 
| percs slowly. | 
| | 
| | 
|Severe: | Severe: 
| flooding. | flooding. 
| | 
| severe: | severe: 
| flooding, | flooding, 
| wetness, | wetness. 
| percs slowly. | 
| | 
|Беуеге: | Severe: 
| wetness, | wetness. 
| percs slowly. | 
| | 
|Severe: | Severe: 
| poor filter. | seepage. 
| | 
| | 
| | 
|Severe: | Severe: 
| poor filter. | seepage, 
| slope. 
| 
| 


Trench 
sanitary 
landfill 


Severe: 
seepage, 
ponding, 
excess humus. 


Severe: 
ponding. 


Severe: 
wetness. 


Severe: 
flooding, 
seepage, 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
flooding, 
seepage, 
ponding. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Агеа 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
ponding. 


Severe: 
wetness. 


Severe: 
flooding, 
seepage, 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
flooding, 
seepage, 
ponding. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


sanitary 
landfill 


Daily cover 
for landfill 


Poor: 
ponding, 
excess humus. 


Poor: 
ponding. 


Poor: 
seepage, 
too sandy, 
ponding. 


Fair: 
too clayey. 


Poor 
hard to pack, 
wetness. 


Fair: 
too clayey, 
wetness. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 
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TABLE 12.--SANITARY FACILITIES--Continued 


Egglake 


1233D2: 


1238E: 


Septic tank 
absorption 
fields 


| Severe: 

| poor filter, 
| slope. 

| 

| 


| Severe: 

| wetness. 
| 

| 


| Severe: 
| slope. 
(көкей 
| slope. 
| 
| 


| Severe: 

| poor filter, 
| slope. 

| 

| 


| Severe: 

| poor filter, 
| slope. 

| 

| 


| Severe: 

| poor filter. 
| 

| 

| 


| Severe: 

| ponding, 

| percs slowly. 
| 

| Severe: 

| subsides, 

| wetness, 

| регсв slowly. 
| 

| Severe: 

| ponding, 

| percs slowly. 
| 

| 


| Severe: 

| wetness, 

| percs slowly. 
| 

| Severe: 

| wetness, 

| percs slowly. 


Soil Survey 


| | | | 

| Sewage lagoon | Trench | Area | Daily cover 

| агеав | sanitary | sanitary | for landfill 

| | landfill | landfill | | 

| | | | 

| | | | 

| Severe: | Severe: | Severe: | Poor: 

| seepage, | seepage, | seepage, | seepage, 

| slope. | slope, | slope. | too sandy, 

| | too sandy. | | small stones. 

| | | 

| Severe: — | Severe: | Poor: 

| wetness. | wetness. | wetness. | wetness. 

| | | | 

| | | | 

| Severe: | Severe: | Severe: | Poor: 

| slope. | slope. | slope. | slope. 

| | | | 

| Severe: | Severe: | Severe: | Poor: 

| slope. | slope. | slope. | slope. 

| | | | 

| | | | 

| Severe: |Severe: | Severe: | Poor: 

| seepage, | seepage, | seepage, | seepage, 

| slope. | slope, | slope. | too sandy, 

| | too sandy. | | small stones. 

| | | | 

| Severe: | Severe: | Severe: | Poor: 

| seepage, | seepage, | seepage, | seepage, 

| slope. | slope, | slope. | too sandy, 

| | too sandy. | | small stones. 

| | | | 

| severe: | Severe: | Severe: | Poor: 

| seepage. | seepage, | seepage. | seepage, 

| | too sandy. | | too sandy, 

| | | | small stones. 
| | | 

я | Severe: | Severe: | Poor: 

| excess humus, | ponding. | ponding. | ponding. 

| ponding. | | | 

| Severe: | Severe: | Severe: | Poor: 

| seepage, | seepage, | seepage, | wetness, 

| excess humus. | wetness, | wetness. | excess humus. 

| | excess humus. | | 

| | | | 

| Severe: | Severe: | Severe: | Poor: 

| excess humus, | ponding. | ponding. | ponding. 

| ponding. | | | 

| | | | 

| | | | 

|Беуеге: | Severe: | Severe: |Fair: 

| wetness. | wetness. | wetness. | too clayey, 

| | | | wetness. 

| | | | 

| Severe: | Severe: | Severe: | Poor: 

| wetness. | wetness. | wetness. | wetness. 

| | | | 

| | | | 


Mahnomen County, Minnesota 


TABLE 13.--CONSTRUCTION MATERIALS 


(Some terms that describe restrictive soil features are defined in the Glossary. 
"good," "fair," and other terms. 


onsite investigation) 


Epoufette 


See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for 


Roadfill 


Sand 


|Fair: 

| low strength. 
| 

| Poor: 

| low strength. 
| 

| Fair: 

| low strength. 
| 

| 

| Fair: 

| low strength. 
| 

| 

| 


|Fair: 

| low strength, 
| slope. 

| 

| Fair: 

| low strength. 
| 

| 


| Fair: 
low strength. 
| 


| 

| 

| 

| Fair: 

| low strength, 
| slope. 

| 

| Fair: 

| wetness. 


| Fair: 

| wetness. 

| 

|Fair: 

| wetness. 

| 

| 

|Fair: 

| low strength, 
| wetness. 


| Fair: 
| low strength, 
| wetness. 


| Poor: 
| wetness. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


robable: 
excess fines. 


robabie: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


robable: 
excess fines. 


Improbable: 
excess fines. 


robable: 
excess fines. 


robable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Imp 
| 
| 
| 
| 
| Imp: 
| ех 
| 
| Improbable: 
| ex 
| 
| 
| 
| 
| 
| 
| 
| Imp: 
| ex 
| 
| 
| 
| ех 
| 
| Imp: 
| 
| 
| Imp: 
| ex 
| 
| 
| 
| 
| 


|Probable---------- 


| 
| Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| too sandy. 


| 
| Improbable: 
| excess fines. 


Topsoil 


Fair: 
small stones. 


Fair: 
small stones. 


Fair: 
too clayey, 
small stones, 


Fair: 
too clayey, 
small stones, 
slope. 


too clayey, 
small stones. 


| 

| 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Fair: 

| too clayey, 
| small stones, 
| slope. 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Poor: 
slope. 


Poor: 
too sandy. 


n layer. 


Fair: 
too clayey, 
small stones. 


Fair: 
too clayey, 
small stones. 


Poor: 
too sandy. 


Fair: 
too clayey, 
small stones. 


| too sandy, 

| small stones, 
| area reclaim. 
| 
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wetness. 


188 Soil Survey 
TABLE 13.--CONSTRUCTION MATERIALS--Continued 
| | | | 
Soil name апа | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | 
205------------------- |Fair: | Probable------------- | Probable------------- |Poor: 

Karlstad | wetness. | | | too sandy, 
| | | | small stones, 
| | | | area reclaim. 
| | | | 

236------------------- |Fair: | Improbable: | Improbable: |Fair: 

vallers | low strength, | excess fines. | excess fines. | small stones. 
| wetness. | | | 
| | | 

267В------------------ |Good----------------- | Improbable: | Improbable: | Fair: 

Snellman | | excess fines. | excess fines. | small stones. 
| | | | 

267С------------------ [бооа----------------- | Improbable: | Improbable: | Fair: 

Snellman | | excess fines. | excess fines. | small stones, 
| | | | slope. 
| | | | 

267Е------------------ |Fair: | Improbable: | Improbable: | Poor: 

Snellman | slope. | excess fines. | excess fines. | slope. 

i | | 
290B------------------ | Good----------------- | Improbable: | Improbable: | Good. 

Rothsay | | excess fines. | excess fines. | 
| | | | 

296------------------- | Fair: | Improbable: | Improbable: | Fair: 

Fram | wetness. | excess fines. | excess fines. | small stones. 
| | | 

332В------------------ [бооа----------------- | Probable------------- | Probable------------- | Poor: 

Sugarbush | | | | too sandy, 
| | | | small stones, 
| | | | area reclaim. 
| | | | 

335------------------- | Poor: | Improbable: | Improbable: | Poor: 

Urness | low strength, | excess fines. | excess fines. | wetness. 
| wetness. | | | 
| | | | 

344------------------- | Poor: | Improbable: | Improbable: | Poor: 

Quam | low strength, | excess fines. | excess fines. | wetness. 
| wetness. | | | 
| | | | 

346------------------- | Fair: | Improbable: | Improbable: | Fair: 

Talmoon | shrink-swell, | excess fines. | excess fines. | too clayey, 
| low strength, | | | small stones. 
| wetness. | | | 
| | | 

352В------------------ [бооа----------------- | Improbable: | Improbable: | Fair: 

Heimdal | | excess fines. | excess fines. | area reclaim, 
| | | | small stones. 
| | | | 

426------------------- | Fair: | Improbable: | Improbable: | Poor: 

Foldahl | shrink-swell, | excess fines. | excess fines. | too sandy. 
| wetness. | | | 
| | | | 

494B------------------ | Poor: | Improbable: | Improbable: | Good. 

Darnen | low strength. | excess fines. | excess fines. | 

| | | 
540------------------- | Poor: | Improbable: | Improbable: | Poor: 

Seelyeville | wetness. | excess humus. | excess humus. | excess humus, 
| | | | wetness. 
| | | | 

543------------------- | Poor: | Probable------------- | Improbable: | Poor: 

Markey | wetness. | | too sandy. | excess humus, 

| | 
| | 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


7758, 775С: 


Sugarbush---------- 


Two Inlets--------- 


7768: 


Snellman----------- 


Sugarbush---------- 


776С: 


Snellman----------- 


|Probable---------- 


|Probable---------- 


| Improbable: 
| excess fines. 


Improbable: 
| excess fines. 


| Probable---------- 


Improbable: 
excess fines. 


|Probable---------- 


| Probable---------- 


| Probabie---------- 


| 
| 
| 
| Improbable: 
| excess fines. 
| 


| Probable---------- 


| 

| 

| 

| 

| Improbable: 
| excess fines. 
| 

| 

| 


| Pzobable---------- 


Improbable: 
excess fines. 


| | | 
Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
544----------------- | Poor: | Improbable: | Improbable: | Poor: 
Cathro | wetness. | excess fines. | excess fines. | thin layer, 
| | | | wetness. 
| | | | 
718В, 718С---------- | Poor: | Improbable: | Improbable: | Poor: 
Naytahwaush | low strength. | excess fines. | excess fines. | too clayey. 
| | | | 
718Е---------------- | Poor: | Improbable: | Improbable: | Poor: 
Naytahwaush | low strength. | excess fines. | excess fines. | too clayey, 
| | | | slope. 
| | | | 
737----------------- | Poor: | Improbable: | Improbable: | Poor: 
Mahkonce | 1ow strength. | excess fines. | excess fines. | too clayey. 
| | | | 
746----------------- | Poor: | Improbable: | Improbable: | Poor : 
Haslie | low strength, | excess fines. | excess fines. | excess humus, 
| wetness. | I | wetness. 
| | | | 
748----------------- | Poor: | Improbable: | Improbable: | Fair: 
Hamlet | 1ow strength. | excess fines. | excess fines. | small stones. 
| | | | 
749----------------- |Роок: | Improbable: | Improbable: | Poor: 
Colvin | low strength, | excess fines. | excess fines. | wetness. 
| wetness. | | | 
| | | | 
767----------------- | Poor: | zmprobable: | Improbable: | Poor: 
Auganaush | low strength. | excess fines. | excess fines. | too clayey. 
| | 
| 


| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 


small stones, 
area reclaim. 


too clayey, 
small stones. 


too sandy, 
small stones, 
area reclaim. 


too clayey, 
small stones, 
slope. 


too sandy, 
small stones, 
area reclaim. 
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| low strength. 


excess fines. 


excess fines. 


190 Soil Survey 
TABLE 13.~-CONSTRUCTION MATERIALS--Continued 
| | | | 
Soil name апа | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
776Е: | | | 
Sugarbush------------ |Fair: | Probable------------- |Probable------------- | Poor: 
| slope. | | | too sandy, 
| | | | small stones, 
| | | | area reclaim. 
| | | | 
827B: | | | | 
Неішіа1-------------- [Good----------------- | Improbable: | improbable: | Fair: 
| | excess fines. | excess fines. | small stones 
| | | | 
Езпопа--------------- [Good----------------- | Improbable: | Improbable: | Fair: 
| | excess fines. | excess fines. | small stones. 
| | | 
827С2: | | | 
Heimdal---------.---- |Good----------------- | Improbable: | Improbable: | Fair: 
| | excess fines. | excess fines. | small stones, 
| | | | slope. 
Esmond--------------- [Good----------------- | Improbable: | Improbable: | Fair: 
| | excess fines. | excess fines. | small stones, 
| | | | slope. 
| | | | 
867B: | | 
Graycalm------------- |еоо4----------------- | Probable------------- | Improbable: | Poor: 
| | | too sandy. | too sandy, 
| | | | small stones. 
| | 
Menahga-------------- |Good----------------- | Probable------------- | Improbable: | Poor: 
| | too sandy. | too sandy. 
| | | | 
903B: | | 
Вагпев--------------- |Ғаіс: | Improbable: | Improbable: | Fair: 
| low strength. | excess fines. | excess fines. | small stones 
| | | | 
Langhei-------------- |Fair: | Improbable: | Improbable: | Fair: 
| 1ow strength. | excess fines. | excess fines. | small stones. 
| | | | 
903C2: | | | | 
Barnes--------------- | Fair: | Improbable: | Improbable: | Fair: 
| low strength. | excess fines. | excess fines. | small stones, 
| | | | slope. 
Langhei-------------- | Fair: | Improbable: | Improbable: | Fair: 
| 1ow strength. | excess fines. | excess fines. | small stones, 
| | | | slope. 
| | | | 
94202: | | | | 
Langhei-------------- |Fair: | Improbable: | Improbable: | Poor: 
| low strength, | excess fines. | excess fines. | slope. 
| slope. | | | 
Вагпев--------------- |Ғаіс: | Improbable: | Improbable: | Poor: 
| low strength, | excess fines. | excess fines. | slope. 
| slope. | | | 
| | | 
967В: | | | | 
Waukon--------------- | Fair: | Improbable: | Improbable: | Fair: 
| low strength. | excess fines. | excess fines. | too clayey, 
| | | | small stones. 
| | | | 
Langhei-------------- | Fair: | Improbable: | Improbable: |Fair: 
| | | 
| | | 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| wetness. 


| | | 
Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
967С2: | | | | 
Waukon--------------- | Fair: | Improbable: | Improbable: | Fair: 
| 1ow strength. | excess fines. | excess fines. | too clayey, 
| | | | small stones, 
| | | | slope. 
| | | | 
Langhei-------------- | Fair: | Improbable: | Improbable: |Fair: 
| 1ow strength. | excess fines. | excess fines. | small stones, 
| | | | slope. 
| | | | 
97952: | | | | 
Langhei-------------- |Fair: | Improbable: | Improbable: | Poor: 
| 1ow strength, | excess fines. | excess fines. | slope. 
| slope. | | | 
| | | | 
Waukon--------------- | Fair: | Improbable: | Improbable: | Poor: 
| 1ow strength, | excess fines. | excess fines. | slope. 
| slope. | | | 
| | | | 
1030. | | | | 
Pits-Udipsamments | | | | 
| | | | 
1113: | | | | 
Haslie--------------- | Poor: | Improbable: | Improbable: | Poor: 
| 1ow strength, | excess fines. | excess fines. | excess humus, 
| wetness. | | | wetness. 
| | | | 
Seelyeville---------- | Poor: | Improbable: | Improbable: | Poor: 
| wetness. | excess humus. | excess humus. | excess humus, 
| | | | wetness. 
| | | | 
Cathro--------------- | Poor: | Improbable: | Improbable: | Poor: 
| wetness. | excess fines. | excess fines. | thin layer, 
| | | | wetness. 
| | | | 
1117------------------ | Poor: | Improbable: | Improbable: | Poor: 
Hedman | wetness. | excess fines. | excess fines. | wetness. 
| | | 
1139------------------ | Poor: | Probable---------- | Improbable: | Poor: 
Marysland | wetness. | | too sandy. | wetness. 
| | | | 
1142: | | | | 
Hedman--------------- | Poor: | Improbable: | Improbable: | Poor: 
| wetness. | excess fines. | excess fines. | wetness. 
| | | | 
Fram----------------- | Fair: | Improbable: | Improbable: | Fair: 
| wetness. | excess fines. | excess fines. | small stones. 
| | | | 
1147: | | | 
Fordum--------------- | Poor: | Probable---------- | Improbable: | Poor: 
| wetness. | | too sandy. | small stones, 
| | | | wetness. 
| | | | 
Fairdale------------- | Fair: | Improbable: | Improbable: |Good. 
| shrink-swell, | excess fines. | excess fines. | 
| low strength. | | | 
| | | | 
Lamoure-------------- | Poor: | Improbable: | Improbable: | Poor: 
| 1ow strength, | excess fines. | excess fines. | wetness. 
| | | 
| | | 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Soil Survey 


| low strength, 
| wetness. 


| | | | 
Soil name апа | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
1148: | | | | 
каїгаа1е------------- | Fair: | Improbable: | Improbable: |Good. 
| shrink-swell, | excess fines. | excess fines. | 
| low strength. | | | 
| | | | 
Lamoure-------------- | Poor: | Improbable: | Improbable: |Poor: 
| low strength, | excess fines. | excess fines. | wetness. 
| wetness. | | | 
| | | 
1149------------------ m | Improbable: | Improbable: |Fair: 
Hamerly | shrink-swell, | excess fines. | excess fines. | small stones. 
| | | 
| | | 
| | | 


1152B, 1152C---------- 
Sugarbush 


Egglake 


123302: 


1238Е: 


|Fair: 

| wetness. 
| 

| 

|Fair: 

| slope. 
| 

| Fair: 

| slope. 
| 

| 

| Fair: 

| slope. 


| Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess humus. 


Improbable: 


| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| 

| 

| 

| 

| excess fines. 
| 


Probable---------- 


| Probable---------- 


| Probable---------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


excess humus. 


Improbable: 
excess fines. 


| too sandy, 
| small stones, 
| area reclain. 


too sandy, 
small stones, 
area reclaim. 


Fair: 
small stones. 


| small stones, 
| area reclaim, 
| slope. 

Кен 

| too sandy, 

| small stones, 
| area reclaim. 


too sandy, 
small stones, 
area reclain. 


wetness. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


| low strength, excess fines. excess fines. small stones. 


| wetness. 


| | | | 
Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
1967: | | | | 
Hamerly-------------- |Fair: | Improbable: | Improbable: |Fair: 
| shrink-swell, | excess fines. | excess fines. | small stones. 
| low strength, | | | 
| wetness. | | | 
| | | | 
Vallers-------------- |Fair: | Improbable: | Improbable: |Fair 
| | | 
| | | 
| | | 


Soil Survey 


| 
| *тттәл mors 
| 


| 
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‘Arrsee зәроля| 'ATrsee sepozrz|-------- ввәчаәм|------ әтделолел | :әләләв | :әләләв | :әләләб | ---------------- 6S 
| | | | | | | 
| | | | «αθηνα ou | “Батата | *edors | чвтчән 
‘edots|---------- edors|---------- әйотв| хәзем оз deeq| :exeaeg| :ezxeaeg| :әләләв |---------- Я0% “207 
| | | | | | | 
| | | | | | "edors | 
| | | | `zəqem оп | “Бптата | “әБейәәв | usrqeN 
"әтаелолед |------ eTqezoarg |---------- әйотв| хәзем оз deeq| :әләләв | :exeaeg| :әделәрой|--------------- 907 
| | | | | | | 
| | | | “ләдем ou | “Батата | *edors | uoxneM 
*edors|---------- edots|---------- әйотв| хәзем оз deeq| :exeaeg| гәзеләрон | :әләләв |---------- πας ‘OSE 
| | | | | | | 
| | | | | | “әдотв | 
| | | | “ләдем ou | “Бптата | ‘eBedeos | похңпем 
“әтаелолед |------ eTqezoarg |---------- әйотв| ләзем оз дәәа | :әләләв | :әзехәрой| :әзеләрон|--------------- age 
l i | | | | | 
| | | | стттзәл nots | `ssəuqəmx | | ΠΟΤ 
*ввәпзәм|-------- sseujem|-------- ввәпзәм|---чотзоз ἠποπα| :әләләбв | :erzeAeg|--------- auBrIS|---------------- ος 
| | | | | | | 
| | | | | | “әдотв | 
| | | | "zozen ou | “ботата | ‘eBedees | soured 
“Кттвеә seporg| Аттвтә sepozg|---------- edors| αθηνα оз deeq| :exeaeg| :әләләбв | :e3eiepox|--------------- ace 
| | | | | | | 
| | | | | | | 
вАЛемләдем | япотвләлтр | | | spuod | вәәләт | seoze | 
pesseio | pue | потзебтілі | әВептела | peqearoxe | pue 'sexrp | XTOAIOSOI | Ioquás deu 
| вәоэлхәд | | | рәў-хәзтпһү |  'saueuxuequm | puoa | pue әшеп [ros 
| | 


--Батаоәрте ѕәлпдеәд 


eIqe3 STU UT о чотзешлхоуит SUL 
u “JUSTIS. JO впотатоттәр лоу 1491 995 
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--aog впотзезтштт 


(чотзебтзвәлит BATSUO ло; peeu әп; әзептиттә доп вәор Mq ποτητρποο ттоз дпептшор әгі seqeoTpUT 


LNUISWSOVNVW WiXLVM--* 


“рәзептвелә jou вем [TOS 9q3 a?q3 вәзеотрпт AzjUe uw јо eouesqv 
“АлевзоТә OY} ur peurgep әле вәлплеәҙ [TOS әлтіотіавәл әстіозәр зеца Surzə3 euog) 


PT ππανα 


«"әләләв, рие ,"әделәрош, 
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Mahnomen County, Minnesota 


“Батмота ттов | 


“әлео syxueqqano 


| | | | 
| | | | 
| “ввәпдәм | | “тттзәл wots | "δατάτά | “әБейәәв | тчертоя 
“Аттвеә ѕәрохя| 'ATrswe sepoza|-------- ввәпдәм|---чотаов 3so24| :exeaeg| тәләлә | әләләб|--------------- 927 
| | | | | | | 
| | | | | | “әдотв | 
| |'uadep Βατηοοα | | "ләзем ou | “Батата | “әБтйәәв | терштән 
*чзйәр Битзоон|------ әтделолед| “әйотв| хәзем оз 4әәп | :әләләв | :әләләбв | гәзеләрой|-------------- αζςς 
| | | | | | | 
| | | | | "введем | | 
“Кттвеә вәротә | *ввәпзәл | | | *тттуәл mots | “Батата | | uoourrer, 
‘sseujem| /Аттзтә зәрохя|-------- ввәпзәм|---потаов ззолд| тәләләб | :әләләѕ | --------- auStts |--------------- ODE 
| | | | | | | 
| | | | | *Surpuoa | | 
‘ATTsve вәролә | *5urpuod | | `чотзоэ ззолу | сттүзәл mots | “ботата | | urend 
‘ssoujem| ‘AT Tsve sepoixx|-------- Батрпоая | “Батрчоа | төләлә$ | :exeaeg|--------- 345715 |--------------- PVE 
| | | | | | | 
| | | ‘uoraoe зволу | "τττσθς mots | *5urpuod | ‘e6edoes | sseuzn 
*sseu3eM|-------- Burpuog|-------- Sutpuod | “Батрпоя | :әләләв | :әләләбв | :әзтләроу| --------------- GEE 
| | | | | | | 
"ча4әр битзоох | *битмотч ттов | “Жачбтолр | | “тәзен ou | "әБейәәв | “әБейәәв | qsnqze6ng 
«Жачбаола | ‘Apues ооп) “әйотв| ләзем оз дәәа | :әләләв | :әләләв | гәләләв |-------------- αζεε 
| | | | | | | 
| | | | "тттзәл mots | | | 
| "sseuaeA | | | “тәзем оз deep | “Батата | ‘ebedees | шелд 
“Кттвеә вәроля| 'Arrswe зәротя |-------- ввәчзәм|---чотзот авола | гәзеләрон | εθαθλος| гәзеләрой|--------------- 962 
| | | | | | | 
| | | | “ләдем ou | “Бптата | “әБейәәз | Kwsua3ou 
“Кттвеә sepoxz| ATTsee sepozas|---------- әйотв| ләзем oq deed | :exeaeg | :әләләбв| :әләләб |-------------- αοςζ 
| | | | | | | 
| |“чзйәр Suraooz | | | | | 
‘yadep битзоол | `5urmotq ттоз | “битмота ттов | | "ләзем ou | | *edors | uwuTTəus 
‘edots | ‘edots | “әйотв| хәзем оз deed | :oxeAeg|--------- απδττς| :ezxeaeg|-------- πιος “2197 
| | | | | | | 
| |'uadep битдоох | | | | *edors | 
| | “Батмота ττοβ | | “ләзем ou | | "әбейәәв | чешттәпве 
“чайәр Батаоон |---батмота ттоѕ| ‘edoTs| ләзем оз 4әәа| :әләләс |--------- austts| гәделәрой|-------------- 9192 
| | | | | | | 
| | | | | `ssəuqən | | 
| | | | “Тттзәл Mors | “Βπτᾶτα | | вләттел 
"ввәпдәң|-------- ввәсдәм|-------- ввәпаәм|---сотаов ἠ5οπα| :әләләв | :exeaes| --------- UST IS |--------------- 9Ez 
| | | | | | | 
] *Apuws ооз | | | | “Бптата | | 
*Kaq6nozp | “ssəuqəm | -Кацбполр | |'9a*» sxueqano | “әБейәәв | *eBedees | pe3sIXxuM 
'seuojs әБлел|  'seuo3s әблет| 'sseuaeM| әлео sxueqano| :exeaeg| :əzəaəs | :eaxeAeg|--------------- soz 
| | | | | | | 
| *Бтүмотд ттов | | | | *ssəuqəx | | 
“Аачбтолр | 4Арчев ооз | “Аацбтолр |:әлео syueqqno | :әләо sxuwqano | “әБейәәв | “әБейәәв | әлләҙпойя 
'sseuaen| ^sseu3en| 'sseu3eu|  'uoraow авола | :әләләб | :exeaeg| :eaxeaeg|--------------- T6T 
| | | | | | | 
| | | | | | | 
вЛемтәзем | впотвләлтр | | | spuod | вәәләТ | svoie 
pessezo | pue | uorae5rzzr | әбеитела | рәлелеохә | pue 'sexrp | ατολπθ593α | IoquAs deu 
| вәоелхәд, | | | pex-zeztnby |  'saueuxuequm | рчоа | pue әшеп [Tos 
| | 


--Бптіоәҙҙе зәлпдеәя 


--тор впотлеатштт 
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Soil Survey 


uadep Бптҙоол 
“Жачбаола 


"Чїйәр Битзоот 
“Жачбаола 


“Атмотв золәй 


“Батмота ΤτοῬ 


“Батмота TTOS 


"ATAOTS воләй 


“Арлев оог 


“Арпев оо 


"Aauy5nodp 
'edo 


<хачВпотр 
"θάοτς 


"ATAOTS sozed 


хәзем оз deed 


| 

| 

| 

| 

| хәлем оз deed 
| 

| 

| `uorqoe% зволу 
| 

| 

| 


^SSeu3eM 'sseu3eM ‘ssouqem “Ктмотв воләа 
°Аттввә вәролә -ββθπαηφα “Батроотҙ *uor32€ 398023 
‘sseujem| “АтТтвеә вәроля ‘ssou em | “Βπτροοτα 
“әтаелолед|---Атмотв воләа|---Атиотв воләа|---чотзое? авола 


*ATmOTS воләа 
‘gs800 0M 


"nATAOIS воләа 
"ATMOTS sozed 


‘edoTts 


-ATMOS воләа 


| | 
| “Етмотв sozəd | -Атмотя sozed 


| “Батмота ттов 


| ^ввәчдәм | 


[-------- ssougzən| 


|---------- edots | 


|------ әтделолед 


“битлота [Tos 
^8SQU3O0M 


-------- ss0u 0M 
"ATAOTS воләй 
'edors 
"ATAOIS воләй 
‘edots 


| *чотзоз 38025 
i ‘septsqns 
| “Атлотз воләа 
| 

| “чотаов 38033 
M| ‘ATMOTS воләа 


ләзем оз deeq 


Ze IBM оз deed 


“Ппотіов 4802; 


| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| “Батмота tros | :битмота Tros | ‘septsqns 
*8səuqən | “Батрпоа | “батрпоя | 'Burpuod 
| | | 
| | | 
| “Батмота ттов | | “чотаов 38025 
| “Арпев ооз | “Батмота ттов | ‘septsqns 
*sseu om | “Βατρποᾶ | “Βατρτοᾶ | “Βατρποᾶ 
| | 
| | | Ἱποταος ззолу 
| “Батмота Ττος | *5uraorq ттов | 'seprsqns 
* ssəu3ən | “батрчоа | *Burpuoa| ^Burpuod 
| | | 
| | | 
| | | 
"A[rswe sepoza| ATTsee sepoza|---------- edots| хәзем оз ἄθθα 
| | | 
| | | 
SABMIOQEM | впотвләлтр | | 
pesseio | pue | uoraeBrazxr | әбептела 
| вәоеттәг | 


--Батаоәтте вәлпдгтәя 


| | 

-αθηπδ ou | “әБейәәз | 
:exeaeg| :әләләв | 

| | 

+*хәзәм ou | “әБейәәв | 
:exeaeg| :erzeaeg| 

| | 

| | 

“тттзәл mots | *sseujea | 
:exeaeg| :exeaesg| 

| | 

*TTT3Ərx mots | *sseu3ea | 
:әләләз | гәләләв | 

| | 

TTT3ex мотв | ботата | 
:exeaeg| :әләләбв | 

| | 

| *sseujea | 

"ITII393 мотв | ‘snumy sseoxe | 
:exeaeg| :exeaeg| 

| | 

*TTTjJƏrx mots | *ssəuqəm | 
:exeaeg| :e3vaepox| 

| | 

‘zee ou | | 
:eaeAeg|--------- απδττε| 

| | 

‘ләзем ou | | 
:exeAsg|--------- aubrrs| 

| | 

| *"Surpuod | 

“тттзәл mots | “Батата | 
:әләләбв | :exeaeg| 

| | 

| “Батрпоа | 

“әлео sxueqano | “Бптата | 
‘ITTyez мотв | “әБейәәз | 
Фәләләб | Фәләләв | 

| | 

| *Burpuod | 

"τττ;θα mots | ‘тшт sseoxe | 
:әләләв | :exeAeg| 

| | 

| | 

“ләзем ou | “ботата | 
:exeaeg| Фәләлә$ | 

| | 

| | 

spuod | вәәләт | 
рәзелеохә | pue 'sexrp | 
peg-aegrnbv |  'sa3ueunxuequm | 


“әБейәәв | 
:exeAeg| 

| 

`eə5edəəs | 
:әләләв | 


“әБейәәв | 
:e3€1epox | 
| 
“әБейәәв | 
:әзехәрои| 
| 
| 


"әбейәәв | 
:exeaeg | 


gusce aubrIS| 


*edors | 
:ezxeaeg| 

| 

*edors | 
гәзеләрой | 
| 

| 


“әБейәәв | 
:әләләб | 

| 

| 

| 


“әБейәәв | 
тәләләб| 


“әбейәәв | 
:әләләв | 

| 

*әйотя | 
“әБейәәв | 
гәзеләрон | 


severe 
x толтә seri 
puog 


--хоз впотзезтштт 


------- взәтпі олу, 
-------- цвталебте 


ESLL 


usneuebny 


Qusneaqe3AXeN 
-------- HSTL 'OSTL 


usnueaqea34eN 


[oquAs deu 
pue әшеп Iros 
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Mahnomen County, Minnesota 


| | 
| | 
| IKaq5norxp | 
“Хачбтола «Арсев oor | ‘edots | 
| | 
| | | 
“Кттввә вәролә |:Xrrsve вәролә | | 
“әйотв | “әйотв|---------- edots | 

| | 
| |'u3dep битзоо | 
*edots | ---------- edors | ‘edots | 
| | | 
| | | 
| | | 
| | | 
+Ктүзеә seporg| Аттвеә вәроля|---------- edots | 
| | | 
| | | 
| |<чадәр Бчтзоол | 
"әтделолеа|------ eIqezxoav| *edors| 
| | | 
| | | 
‘yqdep Бптаоол | “Батмота ττοβ | | 
“Kaq5nozp | ‘Xpues ооз | *Kaq5norxp | 
‘edots | ‘edots | ‘edots | 
| |. *yqdep Битзоох | 
*qadep Битзоол | “Батмота ттов | “Батмота rros | 
‘edots | ‘edots | ‘edots | 
| | | 
| | | 
‘yadep Ббитзоох | “Батмота ттов | *Kaq6norxp | 
“Азчбпола | “Арпев cox | ‘edots | 

| 

| |. *qadep Битзоол | 
| | “Батмота ттов | 
"qadep битзооч | ---битмотҷ rros| ‘edots | 
| | | 
| | | 
‘qadep битзоох | :битмота ттов | | 
“Аачбтолр | “Арпев ооз | “АзчБполр | 
‘edots | ‘edots | ‘edots| 
*чїйәр бптаоол | “Батмота [Tos | | 
“Азабтолр | 'Kpues ооз | *Aaubnozp | 
‘edots | ^edors| ‘edots | 
| | | 
| | | 
| | | 
skeaze zen | впотвләлтр | | 
pessezp | pue | uorae5rzar | 
| S92wIIOIL | | 


| 
| 
| “батмота Tros 
| 


*exeaur 183 


--битзоә;уе Sen 


zee оз deed 
ләзел оз 
ләзем оз deed 
39394 оз 
ләзем оз do 
тәдем оз deed 
128354 O3 
хәзем оз deed 
ләзем оз 
тәдем оз de 
393494 оз 
әБептела 


| "δατᾶταᾶ 
“тәдем ou | “әБейәәв 
:әләләв | :әләләв 
| 
| 
"αθηνα ou | *вптата 
зәләләб | өләлә6 
“хәдем оп | -Budya 
:әләләв | :91949S 
| 
| 
| 
‘zee ou | *Батата 
зәләләб | :әлтәләб 
| 
| 
"хәзәл ou | “Бптата 
:әтәләв | зәләләб 
| 
| 
| 
+*хәзем ou | “әБейәәв 
:әләләв | :әләләб 
| 
| 
“тәзем ou | 
:exeaeg|--------- 3u5TIS 
| 
| 
‘zee ou | "әБейәәв 
:exeAeg | εθχθλθς 
| 
| 
“ләлем ou | 
:exeaeg|--------- αηδττς 
| 
| 
| 
‘ләзем ou | “әБейәәвз 
:әләләбв | :әләләб 
| 
| 
`zəqex ou | "әБейәәв 
:әләләб | :әләләб 
| 
| 
| 
spuod | вәәләт 
peqeavoxe | рие 'sexrp 
peg-iegrinbv |  'saueunuequa 


--JX4O03 вчотзезтитт 


*e5vwdees | 
гәләләв |--------- штеолелә 
| :9198 
| 
*edors | 
:erzeAaeg|----------- puours st 
| 
*edors | 
:әләләв |---------- терштән 
| 220128 
| 
*edors | 
‘eBedeos | 
teqezepon | ----------- puoursg 
| 
*edors | 
‘eBedeos | 
гәзеләрон|---------- терштән 
| :RLES 
| 
*edors | 
‘eBedeos | 
:exeaeg|-------- цаталебтв 
| 
| 
*edors | 
:әләлә5 | --------- treuT TOUS 
| :H9LL "DOLL 
| 
*әбеЧәәв | 
:@zeAeg | -------- ysnqieSng 
| 
-edots | 
‘eBedeos | 
тәзтеләрой|--------- uwuTpTeug 
| το 
| 
*edors | 
‘eBedeos | 
гәләләв | ------- взәтч OML 
| 
*ədors | 
‘ebedeos | 
:exeAeg|-------- ysnqzebns 
| 0644 
| 
| 
Sworiu | 
ITOAIOSQI | ToquAs duu 
puod | pue eweu rros 
| 
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Soil Survey 


“әйотв |---------- edots | 
| | 
| | 
| | 

"әйотв|---------- edors | 
| | 
| | 

*edots | ---------- edots | 
| | 
| | 
| | 
| | 

*әтделолед|------ әтчелолед| 
| | 
| | 
| | 

"әтделолед|------ әтделолед | 


“Аттвеә вәролә |“Аттвеә вәролә | 


'edots| 


"Airsee вәролә |'AXrrswe вәролә | 


“әдотв | 
| 
| 
| 
| 


“әтаелолеа | 


| 
| 
| 
| 


“"Кттзеә sepors 


“Жацбаола 


“әдотв | 


| 
| 


Жттвтә seporg| 


“Батмота ΤτοςῬ 


“әледіт 3509 
“Жачбтолр 
^edors 


=Хәмләдем 
pesswz5 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


SUOTSIOAID 
pue 
вәоелтәт, | 


| 
| 
| 
| 
‘pues оог | 
| 
| 
| 
| 
| 


чотзебтххт 


| 
“ләдем ou | 
:әлхәләб 


"ләзем ou 
:өтәлә 


5 
“ләдем оп 
:əzəxəs 
-αθηολ оп 
2919985 


“тәдем ou 
: 91949 


"ләзем ou 
:әләлә 


"ләзем ou 
:«Θ949 


“хәлем ou 
:әләлә 


“тәдем оп 
|“ *ƏxəAə 


“төлем OU 
әләлә 


“ләдем оп 
гәләлә 


“тәдем оп 
зәләлә 


spuod 
рәзелеохә 
peg-xegrnbv 
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202 Soil Survey 


TABLE 15.--ENGINEERING INDEX PROPERTIES 


(The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated) 


clay loam. вс, SC-SM| 


| | | Classification |Frag- | Percentage passing |: | 
Soil name and |Depth| USDA texture | | |ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | | |inches| 4 | 10 | 40 | 200 | | index 
| In | | | | Pet | | | | | Pet | 
| | | | | | | | 
33В-------------- | 0-9 |Loam------------- Ісш, CL-ML |А-4, А-6 | 0-5 |90-100|85-100|80-100|50-90 | 20-40 | 5-20 
Barnes | 9-15 |Һоаш, sandy clay |CL, CL-ML,|A-4, A-6 | 0-5 |90-100 |85-100|75-95 |35-80 | 25-40 | 5-20 
| | 1оаш. | sc, sc-sm| | | | | 
| 15-60 | Loam ------------- |cu, CL-ML |А-4, А-6 | 0-5 |90-100 | 85-100 |75-95 {55-80 | 25-40 | 5-20 
| | | | | | | | 
36--------------- | 0-10|Silty clay loam |cu |А-7, А-6 | 0 |95-100|95-100|90-100 | 80-95 | 35-50 | 15-30 
Flom |10-20|с1ау loam, silty |С. |А-6, А-7 | 0 [95-100|95-100|90-100|70-95 | 30-50 | 10-30 
| clay loam, loam. | | | | | | 
| 20-60 |Loam, clay loam Jen |А-6, А-7 | 0 |95-100|90-100|80-95 |60-90 | 20-50 | 10-30 
| | | | | | 
38B-------------- | 0-7 | Loam ------------- |Μτ., CL, [А-6, А-4 | 0-3 |95-100|90-100|80-95 |60-90 | 20-40 | 5-20 
Waukon | CL-ML | | | | | | 
| 7-24|Clay loam, loam |cu, ML |А-6, А-7 | 0-3 |95-100 | 90-100 |75-95 |50-85 | 30-45 | 10-20 
|24-60|Loam, clay loam | Mu, CL [А-6 | 0-3 |95-100|90-100|70-95 |50-80 | 30-40 | 10-20 
| | | | | | 
38C-------------- | 0-8 |Loam------------- |мь, CL, |Δ-6, A-4 | 0-3 |95-100|90-100|80-95 |60-90 | 20-40 | 5-20 
Waukon | CL-ML | | | | | 
| 8-23|Clay loam, loam |с, ML ja-6, А-7 | 0-3 |95-100|90-100|75-95 |50-85 | 30-45 | 10-20 
|23-60|Loam, clay loam |, CL |А-6 | 0-3 |95-100|90-100|70-95 |50-80 | 30-40 | 10-20 
| | | | | 
38E-------------- | 0-4 | Loam ------------- |, CL, [А-6, А-4 | 0-3 |95-100|90-100 |80-95 |60-90 | 20-40 | 5-20 
Waukon | CL-ML | | | | | 
| 4-20|Clay loam, loam |cu, ML [А-6, А-7 | 0-3 [95-100|90-100|75-95 [50-85 | 30-45 | 10-20 
|20-60|Loam, clay loam |ML, cL [А-6 | 0-3 |95-100|90-100|70-95 |50-80 | 30-40 | 10-20 
| | ] | | | | ] | | 
ἁῦβ-------------- | 0-5 | Loam ------------- μι |А-4 | 0-3 | 95-100] 85-100 | 85-95 [50-70 | 20-40 | 1-10 
Nebish | 5-24|Clay loam, loam |CL, ML |А-6, А-7 | 0-3 |95-100|85-100|70-95 |55-80 | 30-50 | 10-20 
[24-60|nLoam, clay loam |CL, ML [А-4, А-6 | 0-3 |95-100|85-100|70-95 |50-80 | 20-40 | 5-20 
| | | | | | 
40С-------------- | 0-3 | Loam: ------------- | Mr. |A-4 | 0-3 |95-100 |85-100|85-95 [50-70 | 20-40 | 1-10 
Nebish | 3-23 |С1ау loam, loam |cu, ML |А-6, А-7 | 0-3 [95-100 |85-100|70-95 |55-80 1 30-50 | 10-20 
]23-60|Loam, clay loam (CL, ML |a-4, А-6 | 0-3 |95-100|85-100|70-95 |50-80 | 20-40 | 5-20 
| | | | | | | 
40Е-------------- | 0-2 | Loam ------------- | ME |A-4 | 0-3 |95-100|85-100|85-95 |50-70 | 20-40 | 1-10 
Nebish | 2-22 |Clay loam, loam |cu, ML |А-6, A-7 | 0-3 |95-100 |85-100|70-95 |55-80 | 30-50 | 10-20 
|22-60|Loam, clay loam Ісі, ML [А-4, А-6 | 0-3 |95- 100|85-100|70-95 |50-80 | 20-40 | 5-20 
| | | | | | | | | 
59--------------- | |Sandy loam------- |SM, sc-sM |a-4, A-2 | 0 | 100 | 100 |80-100|15-50 | 15-30 | NP-7 
Grimstad | 8-39|Loamy sand, loamy|SM, SP-SM |А-2, A-3 | 0 | 100 |95-100|80-90 | 5-35 | «25 | NP-4 
| | fine sand, fine | | | | | | | | 
| | sand. | | | | | | | | | 
|39- 60 | Sandy loam, fine |se, CL, [А-4, А-6 | 0-3 |95- 100|85- 100|70- -90 |40-85 | 15-40 | 5-20 
| | sandy loam, | sc-sm, | | | | | | | | 
| | loam. | си-мһ | | | | | | | | 
| | | | | | | | | | 
63--------------- | o 9 |n oam------------- Jou, ML ja-4 | ο | 1 00 |95-100|85-95 |50-75 | 20-40 | NP-10 
Rockwell | 9 -27|r Fine sandy loam, |sm, ML, |А-4 | 0 | 1 00 |95-100|60-85 |35-55 | 15-25 | 1-7 
| | sandy loam, | sc-su, | | | | | | | | 
| | loam. | сь-мь | | | | | | | 
|27-34|Fine sand, sand, |SM [А-2 | ο | 100 |95-100|65-80 |20-35 | --- | ΝΡ 
| | loamy fine sand. | | | | | | | | 
|34-60 [8415 loam, loam, |CL, CL-ML,|A-6, А-4 | 0-1 |95-100|90-100|70-90 [40-85 | 15-40 | 5-20 
| | | | | | | | 
| | | | | | | | 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Soil name and |Depth| USDA texture 
map symbol | | 
| | 
| m | 
| | 
121-------------- | 0-6 |Fine sandy loam 
Wykeham | 6-10|Fine sandy loam, 
| | loamy sand, 
| | sandy loam. 
[10-30|Loam, sandy clay 
| | loam, sandy 
| | loam. 
|30-60|Fine sandy loam, 
| | sandy loam. 
| | 
125--=----------- | 0-4 |Loam------------- 
Beltrami | 
| 4-9 |Fine sandy loan, 
| | loam, loamy 
| | sand. 
| 9-36|Loam, sandy clay 
| | loam, clay loam. 
|36-60|Loam, clay loam 
| 
127В------------- | 0-10|Sandy loam------- 
Sverdrup |10-27 |Һоаш, sandy loam, 
| loamy sand. 
|27-60|Sand, fine sand 
| 
180-------------- | 0-10|noam------------- 
Gonvick | 
[10-25 |Loam, clay loam 
|25-60|Loam, clay loam 
| 
191-------------- | 0-9 [|Sandy 1оап------- 
Epoufette | 9-27|Loamy sand, sand, 
| | gravelly loamy 
| | sand. 
|27-35|Gravelly sandy 
| | loam, sandy 
| | loam, gravelly 
| | loamy sand. 
[35-60|Gravelly sand, 
| | eoarse sand, 
| | sand. 
205-------------- | 0-11|Sandy loam------- 
Karlstad | 
| 11-20 |coarse sandy 
| | loam, sandy 
| | loam, fine sandy| 
| | loam. 
|20-25|Gravelly coarse 
| | sandy loam, 
| | gravelly sandy 
| | loam, gravelly 
| | fine sandy loam. 
|25-60|Stratified 
| | gravelly coarse 
| | sand to loamy 
| | fine sand. 
| | 
236-------------- | 0-9 |Silty clay loam 
Vallers | 9-19|Clay loam, silty 
| | clay loam. 
[19-60|Loam, clay loam 
| | 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


loam, silty clay| | 
loam. | | 
| 


| | | Classification ` |Frag- | Percentage passing | | 
Soil name апа |Depth| USDA texture | | |ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | | jinches| 4 | 10 | 40 | 200 | | index 
| 7» | | | | Pet | | | | | Pet | 
| | | | | | | 
267B------------- | 0-3 |Sandy loam------- |sM, sc-sM |А-4 | 0-10 |90-100|85-100|65-80 |40-50 | 25-30 | 2-5 
Snellman | 3-12| Loamy sand, sandy|SM, SC-SM |А-4, А-2 | 0-10 |88-100|85-100|65-80 |30-50 | «20 | NP-5 
| | loam, fine sandy| | | | | | | 
| | loam. | | | | | | 
[12-23|Sandy clay loam, |8С [А-6 | 0-10 |90-100|85-95 |70-80 |35-50 | 25-40 | 10-20 
| | sandy loam. | | | | | | | | 
|23-60|Sandy loam, fine |SC-sM, SC |A-4 | 0-10 |85-95 |85-95 |65-80 [35-50 | «25 | 5-10 
poe | | ОЕ ЖИК eee ЛЕР 
267С------------- | 0-3 |Sandy loam------- |sM, sc-sM |А-4 | 0-10 j90-100|85-100|65-80 |40-50 | 25-30 | 2-5 
Snellman | 3-19|Loamy sand, sandy|SM, SC-SM |A-4, А-2 | 0-10 |88-100|85-100|65-80 [30-50 | «20 | NP-5 
| | loam, fine sandy| | | | | | | 
| | loam. | | | | | | | 
|19-28|Sandy clay loam, |8С |А-6 | 0-10 |50-100|85-95 |70-80 |35-50 | 25-40 | 10-20 
| | sandy loam. | | | | | | 
|28-60|Sandy loam, fine |вс-вм, SC |А-4 | 0-10 |в5-95 [85-95 |65-80 [35-50 | «25 | 5-10 
| | sandy loam. | | | | | | | | 
| | | | | | | | | 
267Е------------- | 0-3 [Sandy loam------- |SM, sc-sM |А-4 | 0-10 |90-100|85-100|65-80 |40-50 | 25-30 | 2-5 
Snellman | 3-8 |Loamy sand, sandy|SM, SC-SM |А-4, А-2 | 0-10 |88-100|85-100|65-80 |30-50 | «20 | NP-5 
| | loam, fine sandy| | | | | | | 
| | loam. | | | | | | | | | 
| 8-29|Sandy clay loam, |sc |А-6 | 0-10 |90-100|85-95 |70-80 |35-50 | 25-40 | 10-20 
| | sandy loam. | | | | | | | 
|29-60| Sandy loam, fine |8С-8М, sc [А-4 | 0-10 |85-95 [85-95 |65-80 [35-50 | <25 | 5-10 
| | sandy loam. | | | | | | | 
290B------------- | 0-13|Silt loam-------- | ML [А-4 | ο |95-100 |95-100|90-100|85-100| 20-40 | NP-10 
Rothsay |13-23|Silt loam, very |ML [А-4 | ο [95-100 |95-100 |90-100 | 80-100] 20-40 | NP-10 
| | fine sandy loam, | | | | | | | | | 
| | loam. | | | | | | | 
|23-60|silt loam, loam, |ML |А-4 | 0 1|95-100|95-100|90-100|80-90 | 20-40 | NP-10 
| | very fine sandy | | | | | | | | | 
| | loam. | | | | | | | | | 
| | | | | | | | 
296-------------- | 0-12 |һоап------------- ML |А-4 | 0-1 [95-100|95-100|85-100|60-90 | 20-40 | NP-10 
Fram |12-60 | Sandy loam, fine [| SM, ML |А-4 | 0-1 |95-100 |90-100|60-100 | 35-90 | 20-40 | NP-10 
| | sandy loam, | | | | | | | | 
| | loam. | | | | | | | | | 
| | | | | | | | | 
332В------------- | 0-3 [Sandy 1оап------- | sm [А-2-4 | o | 95-100|90-100|55-70 [25-35 | «20 | NP-4 
Sugarbush | 3-9 |Loamy sand, loamy|SM, SP-SM |A-1-b, | ο |95-100|90-100|40-70 |10-25 | --- | NP 
| | coarse sand. | | А-2-4 | | | | | ] 
| 9-24|Sandy loam, |8Μ |А-2-4 | о 1|95-100|90-100|50-70 |25-35 | «20 | NP-4 
| | coarse sandy | | | | | | | | | 
| | loam. | | | | | | | | | 
|24-60|Gravelly coarse |SP, SP-SM |A-1-b, | 0-5 |55-85 |50-75 |30-55 | 2-10 | --- | ΑΡ 
| | sand, gravelly | | А-2-4, | | | | | | | 
| | sand. | | А-3 | | | | | | | 
| | | | | | | | | | 
335-------------- | 0-12|Mucky silt loam |оһ, CL, |а-4, a-6,| 0 |100 | 100 |90-100|70-95 | 20-50 | 3-20 
Urness | | CL-ML | А-7 | | | | | | | 
12-60|Mucky silt loam, |ML, CL, |А-4, А-6,| 0 |95-100|90-100|85-100|70-95 | 20-50 | 3-30 
| | | | | 
| | | | | 
| | | | | 
| | | | | 


| 
| 
| | mucky silty clay| CL-ML, OL| А-7 
| 
| 
| 


| clay loam, loam. | 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
| | | “Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | [ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AasHTO | 3-10 | | | | | limit | ticity 
| | | | Jinches| 4 | 10 | 40 | 200 | | index 
| In | | | | Pet | | | | | Pet | 
| | | | | | | | | 
344-------------- | 0-9 |silty clay loam | CL ‚ OL|A-7 | 0 | 100 | 1 00 [90-100|85-95 | 40-50 | 15-25 
Quam | 9-44|silty clay loam, |CL |A-7, А-6,| 0 | 100 | 100 |80-100|70-95 | 30-50 | 5-25 
| | silt loam, loam. | | А-4 | | | | | 
|44- 60 [clay loam, silty |с, ML, |А-4, А-6,| 0 | 100 |90- 100 |85- -95 |70-90 | 20-50 | 5-20 
| | clay loam, silt | CL-ML | А-7 | | | | | | | 
| | 1oam. | | | | | | | | | 
| | | | | | | | | 
346-------------- | 0-5 | Loam ------------- |мш, CL, |A-4 | 0-2 |95- 100|85- 100|70- 100|60- -90 | 20-32 | 3-10 
Talmoon | | | CL-ML | | | | | | 
| 5- -13|Very fine sandy les, sc, |А-4, А-6 | 0-2 |95- 100|85- 100|60- -95 |35- -75 | 23-35 | 6-15 
| | loam, sandy | сі-мі, | | | | | | 
| | loam, loam. | sc-sm | | | | | 
|13- 25|Clay loam, silty |cL, ML |А-6, А-7,| 0-2 |95- 100 |85- 100|70- 100|50- -95 | 30-50 | 9-20 
| | clay loam, loam. | | a-4 | | | | | | 
|25- 60|Loam, sandy clay |с, CL-ML, |A-6, А-4, | 0-2 |95- 100|85- 100|75- 100|45- -80 | 25-45 | 6-18 
| | loam, clay loam.| sc, SC-SM| A-7 | | | | | | 
| | | | | | | | | | | 
352В------------- | 0-8 | Loam ------------- [ML, CL, |А- -4, А-6 | 0-1 |95- 100|85- -95 |55-85 |50-70 | 20-35 | 3-15 
Heimdal | | | CL-ML | | | | | | | 
| 8-17|Loam, fine sandy |SM, SC, |А-4, А-6 | 0-1 |95-100|85-95 |50-80 |35-65 | 15-30 | 3-15 
| | loam, sandy | м, сь | | | | | | | | 
| | loam. | | | | | | | 
|17- 32|Fine sandy loam, | SM, sc, |А- 4, А-6 | 0-1 |95- 100|85- -95 |50-80 |35-65 | 15-30 | 2-12 
| | loam, sandy | w, cn | | | | | | | | 
| | loam. | | | | | | | | | 
|32-60|Fine sandy loam, |SM, SC, [А-4, А-6 | 0-3 |95-100|85-95 |50-80 |35-65 | 15-30 | 2-12 
| | loam, sandy | ML, CL | | | | | | | 
| | loam. | | | | | | | | | 
| | | | | | | | | 
426-------------- | 0-8 |Sandy 1оаш------- |SM, ML |А- | o | 100 |95-100|70-85 |35-60 | «20 | NP-4 
Foldahl | 8- 30|Fine sand, loamy |85- SM, SM |А- 2, А-3 | 0-3 |95- 100|90- 100|70- -85 | 5-35 | --- | NP 
| | fine sand, sand. | | | | | | | 
|30-60|Loam, clay loam, |CL-Mb, CL,|A-4, А-6 | 1-5 |95-100|75-95 |70-90 |40-85 | 15-40 | 5-20 
| | sandy loam. | 8с-вм, sc| | | | | | | | 
| | | | | | | | | | 
494B------------- | 0-28|noan------------- імі, CL, |а-а | o | 100 | 100 [85-100|60-90 | 20-35 | 2-10 
Darnen | | CL-ML | | | | | | | | 
[28-38|Loam, clay loam |cu, CL-ML |A-4, А-6,| 0 | 100 | 100 |85-100|60-90 | 20-45 | 5-25 
[a-7 | | | | | | | 
|38-60|Loam, clay loam |CL, CL-ML |А-4, A-6,| 0 1|90-100|90-100|80-95 |60-85 | 20-45 | 5-25 
| | | [а | | | | | | | 
| | | | | | | | | | 
540-------------- | 0-44 |Маск------------- [РТ |А-8 | ο | --- | --- |--- |--- | --- | --- 
Seelyeville [44-60 | Моск, mucky-peat |PT [А-8 | ο | --- | --- |--- |--- | --- | --- 
| | | | | | | | | 
543-------------- | 0-28|Muck------------- [РТ |А-8 | --- | --- de |- | --- | — | --- 
Markey |28-60|Sand, loamy sand,|SP, SM, |А-2, А-3 | 0 | 100 |75- -100|60-7 -75 | 0-20 | --- | ЫР 
| | fine sand. | 8Р-8М | | | | | | | | 
| | | | | | | | | 
544-------------- | 0-15|Muck------------- {PT |А-8 | e | --- | --- |--- |--- | — | --- 
Cathro |15-24|Sapric material |РТ |A-8 | ο | - | === | --- |- | --- | --- 
|24-60| Sandy loam, loam, | SM, ML, |A-4, A-6 | 0-5 |85- 100|75-100|60- 100|35-9 -90 | 20-40 | 5-20 
| | clay loam. | sc, CL | | | | | | | | 
| | | | | | | | | | 
718В------------- | 0-4 |Loam------------- |cL, ML |A-6 | 0-5 |95-100|90-100|75-90 [60-90 | 30-40 | 10-15 
Naytahwaush | 4-8 | Loam, silt loam, | CL, ML |А-4, А-6 | 0-5 |95-100|90-100| 65-90 |50-80 | 25-40 | 5-20 
| | fine sandy loam. | | | | | | 
| 8-32|с1ау, silty clay, |CL, CH |А-7 | 0-5. |95-100|90-100|75-95 |70-90 | 45-65 | 25-40 
| | clay loam. | | | | | 
|32-60|Clay loam, silty ісі |А-6, А-7 | 0-5 |95-100 |90-100|75-95 |60-90 | 35-50 | 15-25 
| | | | | 
| | | | | 


sand. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
| | |_ Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | | |іпсһев| 4 | 10 | 40 | 200 | | іпдек 
| In | | | | Pet | | | | | Pet | 
| | | | | | | | 
718С------------- | 0-5 | Loam: ------------- |с, ML [А-6 | 0-5 |95-100|90-100|75-90 |60-90 | 30-40 | 10-15 
Naytahwaush | 5-8 |Loam, silt loam, |CL, ML |А-4, А-6 | 0-5 |95-100|90-100 |65-90 |50-80 | 25-40 | 5-20 
| | fine sandy loam. | | | | | 
| 8-22|Clay, silty clay, |CL, CH [А-7 | 0-5 |95-100|90-100|75-95 |70-90 | 45-65 | 25-40 
| | clay loam. | | | | | | 
[22-60|С1ау loam, silty Jen |А-6, А-7 | 0-5 [95-100|90-100|75-95 [60-90 | 35-50 | 15-25 
| | clay loam, | | | | | | | 
| | 
718E------------- | 0-3 |Loam------------- (сы, ML |А-6 | 0-5 |95-100|90-100|75-90 |60-90 | 30-40 | 10-15 
Naytahwaush | 3-6 |Һоаш, silt loam, |CL, ML |А-4, А-6 | 0-5 |95-100|90-100|65-90 |50-80 | 25-40 | 5-20 
| | fine sandy loam. | | | | | | | 
| 6-20|Clay, silty clay, |CL, CH [А-7 | 0-5 |95-100|90-100|75-95 |70-90 | 45-65 | 25-40 
| | clay loam. | | | | 
[20-60|Clay loam, silty |CL |А-6, А-7 | 0-5 |95-100|90-100|75-95 |60-90 | 35-50 | 15-25 
| | elay loam, loam. | | | | | | | | | 
| | | | | | | | | | 
737-------------- | 0-4 | Loam ------------- |cu, ML |А-6, А-7 | 0-5 |95-100|90-100|75-95 |60-90 | 35-50 | 15-25 
Mahkonce | 4-10|Fine sandy loam, |CL, ML |А-4, А-6 | 0-5 |95-100|90-100|65-90 |50-80 | 30-40 | 10-20 
| loam, silt loam. | | | | | | | 
|10-26|silty clay, clay [сн [А-7 | 0-5 | 95-100|90-100| 75-95 |70-90 | 50-65 | 25-40 
| 26-60|Loam, clay loam, | CI [А-6, А-7 | 0-5 [95-100|90-100|75-55 [60-90 | 35-50 | 15-25 
| silty clay loam. | | | | | | | | | 
| | | | | | | | | 
746-------------- | 0-42|миск------------- [РТ [А-8 |o |--- |- --- --- | --- | --- 
Haslie |42-60|Coprogenous earth|or |A-5 | o | 100 |95- 100|85- 100|75-96 | 41-50 | 2-10 
| | | | | | | 
748-------------- | 0-12|Loam------------- |σι., CL-ML |А-4, A-6 | 0-5 [|95-100|90-100|85-95 |60-75 | 20-40 | 5-25 
Hamlet |12-20|Loam, clay loam |cu, CL-ML |А-6, А-7,| 0-5 |95- 100|90- 100|85- 100|60- 80 | 25-45 | 5-25 
| | А-4 | | | | 
| 20-60 |Loam, clay loam Ісі, CL-ML |А-6, A-7,| 0-5 |95- 100|90- 100 |85- 100|60- -80 | 25-45 | 5-25 
| | | A-4 | | | | | | | 
| | | | | | | | 
749-------------- | 0-9 |siit loam-------- | CH [А-6 | ο | 100 |95-100|90-100|80-95 | 30-45 | 10-25 
Colvin | -28|siit loam, silty |en [А-6 | 0 [ 2 00 |95-100 | 90-100 | 80-95 | 30-45 | 10-25 
| | clay loam. | | | | | | 
|28-52|silt loam, silty Jen |А-6 | 0 | 100 |95-100 |90-100 | 80-95 | 30-45 | 10-25 
| | clay loam. | | | | | | | 
|52-60|Stratified fine |ML, CL |A-4, A-6 | 0 |90-100|90-100|80-95 |60-90 | 25-50 | 8-30 
| | sandy loam to | | | | | | | | | 
| | silty clay =| | | | | | | | | 
767-------------- | 0-5 |Loam------------- στ, ML, |А-4, А-6 | 0-5 |95-100|90-99 |85-95 |60-90 | 20-40 | 5-15 
Auganaush | | | CL-ML | | | | | | | | 
| 5-8 | Loam, fine sandy | SM, CL-ML, |A-4 | 0-5 |95- 100|85- -99 |75-90 |40-70 | <30 | NP-10 
| | loam, silt loam.| ML, SC-SM| | | | | | | 
| 8-22|Clay, clay loam, |cu, CH, MH|A-7 | 0-5 |95- 100|90- -99 |85-100|70-90 | 45-70 | 25-45 
| | silty clay loam. | | | | | | | 
|22-60|С1ау loam, silty [cL, ML, сн|А-6, А-7 | 0-5 |95- 100 |85- 99 |80-95 |60-90 | 35-55 | 15-30 
| | с1ау loam, silty| | | | | | | | | 
| | с1ау. | | | | | | | | | 
| | | | | | | | | | | 
775В: | | | | | | | | | | | 
Sugarbush------- | 0-4 |Sandy loam------- | 5м [А-2-4 | 0 |95-100|90-100|55-70 |25-35 | <20 | NP-4 
| 4-9 |Loamy sand, loamy|SM, SP-SM |А-1- > | 0 |95-100|90-100|40-70 |10-25 | --- | ΝΡ 
| | соагве вапа. | | а-2- | | | 
| 9-27 | Sandy loam, | sx |А- -2- с | 0 |95-100|90-100|50-70 |25-35 | <20 | NP-4 
| | coarse sandy | | | | | | | | | 
| | loam. | | | | | | 
[27-60 Gravelly coarse |SP, SP-SM [А-1 -Ь, | 0-5 55-85 |50-75 |30-55 | 2-10 | --- | NP 
| gravelly | τ i -4, | | | | 
| | | | | | 
| | | | | | 


| 
| вапа, 
| 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Percentage passing 
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208 Soil Survey 


TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | [ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | | |inches| 4 | 10 | 40 | 200 | | index 
| In | ἱ | | Pet | | | | | Pet | 
| | | | | | | | | | | 
776С: | | | | | | | | 
Snellman-------- | 0-2 |Fine sandy loam | sm, SC-SM [А-4 | 0-10 [90-100 | 85-100 | 65-80 [40-50 | 25-30 | 2-5 
| 2-18|Loamy sand, sandy|SM, sc-SM |А-4, А-2 | 0-10 |88-100|85-100|65-80 |30-50 | «20 | NP-5 
| | loam, fine sandy| | | | | | | | | 
| | loam. | | | | | | | | 
|18- 26 | Sandy clay loam, [sc [А-6 | 0-10 |90-100|85-95 |70-80 |35-50 | 25-40 | 10-20 
| | sandy loam. | | | | | | | 
|26- 60 | Sandy loam, fine |sc- SM, SC |А-4 | 0-10 |85-95 |85-95 |65-80 |35-50 | <25 | 5-10 
сан кәне S a s жан 
Sugarbush------- | 0-2 |Sandy loam------- | 5м [А-2-4 | ο |95-100|90-100|55-70 |25-35 | «20 | NP-4 
| 2-12]Loamy sand, loamy|SM, SP-SM |A-1-b, | ο |95-100|90-100|40-70 |10-25 | --- | NP 
| | coarse sand. | | A-2-4 | | | | 
|12- 25 | Sandy loam, | 5м [А-2-4 | 0 [95-100 [90-100 |50-70 |25- -35 | <20 | NP-4 
| | coarse sandy | | | | | | | | | 
| | loam. | | | | | | | | | 
|25-60|Gravelly coarse |SP, SP-SM |A-1-b, | 0-5 |55-85 |50-75 |30-55 | 2-10 | --- | мр 
| | sand, gravelly | | А-2-4, | | | | | | | 
| | sand. | | А-3 | | | | | | | 
| | | | | | | | | | | 
776Е: | | | | | | | | 
Snellman-------- | 0-2 [Sandy loam------- |su, SC-SM [А-4 | 0-10 |90- 100|85- 100 |65- -80 |40- -50 | 25-30 | 2-5 
| 2- -12 | Loamy sand, sandy | SM, SC-SM |A-4, A-2 | 0-10 |88- 100|85- 100 |65- -80 [30- 50 | <20 | NP-5 
| | loam, fine sandy| | | | | | | | 
| | loam. | | | | | | | 
|12- 22 | Sandy clay loam, |sc [А-6 | 0-10 |90- 100|85- -95 |70- -80 |35- -50 | 25-40 | 10-20 
| | sandy loam. | | | | | | | 
|22-60|Sandy loam, fine |SC-SM, SC |А-4 | 0-10 [85-95 |85-95 |65-80 |35-50 | «25 | 5-10 
. | | БЕК БК ЖЕ NE 
Sugarbush------- | 0-1 |Sandy loam------- | 8м [А-2-4 | ο |95-100|90-100|55-70 |25-35 | «20 | ΝΡ-4 
| 1-9 |Loamy sand, loamy|SM, SP-SM |A-1-b, | ο |95-100|90-100|40-70 |10-25 | --- | ΝΡ 
| | coarse sand. | | А-2-4 | | | | 
| 9-22 | Sandy loam, | вм [А-2-4 | 0 [95-100|90-100|50-70 [25- -35 | «20 | NP-4 
| | coarse sandy | | | | | | | | | 
| | loam. | | | | | | | | | 
[22- 60|Gravelly coarse | SP, SP-SM [А-1-Ь, | 0-5 |55- -85 [50-75 [30-55 | 2-10 | --- | NP 
| | sand, gravelly | | а-2-4, | | | | | | | 
| | sand. | | А-3 | | | | | | | 
| | | | | | | | | | | 
827B: | | | | | | | | | | 
Heimdal--------- | 0-8 |һоаш------------- |μι., CL, |А-4, А-6 | 0-1 |95-100|85-95 |55-85 |50-70 | 20-35 | 3-15 
| | | CL-ML | | | | | | | | 
| 8-17|Loam, fine sandy | SM, SC, |А-4, A-6 | 0-1 |95- 100|85- 95 |50-80 |35- -65 | 15-30 | 3-15 
| | loam, sandy | мі, CL | | | | l | | | 
| | loam. | | | | | | | | 
|17-30|Fine sandy loam, |SM, sc, |А-4, А-6 | 0-1 [|95-100|85-95 |50-80 |35-65 | 15-30 | 2-12 
| | loam, sandy | ML, CL | | | | | | | 
| | loam. | | | | | | | | 
|30- 60|Fine sandy loam, | sm, sc, |А-4, А-6 | 0-3 |95- 100|85- -95 |50-80 |35- -65 | 15-30 | 2-12 
| | loam, sandy | ML, CL | | | | | | | | 
| | loam. | | | | | | | | | 
| | | | | | | | | 
Esmond---------- | 0-7 | Loam “------------ [ML |А-4 | 0-1 |95- 100|95- 100 | 85- 100|60- 90 | 20-40 | NP-10 
| 7- -60 | Loam, sandy η. SM, |А-4, А-6 | 0-5 |90- 100|85- 100|60- 100|35- -90 | 20-40 | МР-15 
| | | | | | | 
| | | | | | | 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 
| | | Classification |Frag- | Percentage passing 1 | 
Soil name and |Depth| USDA texture | | |ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | | Jinches| 4 | 10 | 40 | 200 | | index 
| Іа | | | | Pet | | | | | Pet | 
| | | | | | | | | | | 
827C2: | | | | | | | | | 
Heimdal--------- | 0-8 |һоаш------------- |ML, CL, [А-4, А-6 | 0-1 |95-100|85-95 |55-85 |50-70 | 20-35 | 3-15 
| | | crm | | | | | | | 
| 8-15|noam, fine sandy |SM, SC, |a-4, А-6 | 0-1 |95-100|85-95 |50-80 |35-65 | 15-30 | 3-15 
| | loam, sandy | ML, CL | | | | | | | | 
| | loam. | | | | | | | 
|15-26|Fine sandy loam, |SM, SC, [|a-4, А-6 | 0-1 |95-100|85-95 [50-80 |35-65 | 15-30 | 2-12 
| | loam, sandy | u, cL | | | | | | | | 
| | loam. | | | | | | | | 
|26-60|Fine sandy loam, |SM, SC, Ja-4, А-6 | 0-3 |95-100|85-95 |50-80 |35-65 | 15-30 | 2-12 
| | loam, sandy | ML, CL | | | | | | | | 
| | loam. | | | | | | | | | 
| | | | | | | | | 
Esmond---------- | 0-8 |Loam----------~-- |n. [А-4 | 0-1 |95-100|95-100|85-100|60-90 | 20-40 | NP-10 
| 8-60|nLoam, sandy loam, |ML, SM, |a-4, А-6 | 0-5 |90-100|85-100|60-100|35-90 | 20-40 | NP-15 
| | fine sandy loam.| SC, CL | | | | | | 
| | | | | | | | | | 
867В: | | | | | | | 
Graycalm-------- | 9-2 |Loamy sand------- |sP-sM, SM |А-2, А-1 | 0-5 |95-100|75-100|35-75 |10-30 | --- | NP 
| 2-18|Sand, loamy sand |SP-SM, SM,|A-3, А-2,| 0-5 |95-100|75-100|30-75 | 0-30 | --- | NP 
| | | s? | А-1 | | | | | | | 
[18-60|Sand, loamy sand,|SM, SP-SM,|A-2, А-1,| 0-5 |95-100|75-100|30-75 | 0-30 | --- | NP 
| | loamy coarse | sP | a-3 | ] | | | | 
| | sand. | | | | | | | | | 
| | | | | | | | | | 
Menahga--------- | 0-8 |Loamy sand------- |Ем, SP-SM |А-2 | ο | 100 |85-100]60-80 |10-30 | --- | кР 
| 8-22|Соакве sand, |SP, SP-SM |А-3, A-2,| 0 | 100 |80-100/30-75 | 0-10 | --- | NP 
| | sand, loamy | | А-1 | | | | | | | 
| | coarse sand. | | | | | | | 
|22-60|Coarse sand, sand|SP, SP-SM |А-3, A-2,| 0 | 100 |80-100|30-75 | 0-10 | --- | ЫР 
| | | | А-1 | | | | | | | 
| | | | | | | | | | | 
903B: | | | | | | | | 
Вагпев---------- | 0-7 |Loam------------- [οτ, CL-ML |А-4, А-6 | 0-5 |90-100|85-100 |80-100|50-90 | 20-40 | 5-20 
| 7-14|Loam, sandy clay |CL, CL-ML,|A-4, А-6 | 0-5 |90-100|85-100|75-95 |35-80 | 25-40 | 5-20 
| | loam. | sc, sc-su| | | | 
[14-60 | Loam------------- cL, сһ-м. |А-4, А-6 | 0-5 |90-100|85-100|75-95 |55-80 | 25-40 | 5-20 
| | | | | | | 
Langhei--------- | 0-5 |һоап------------- |сһ-мь, CL |А-4, А-6 | 0-3 |95-100|90-100|75-90 |55-80 | 20-40 | 5-20 
| 5-19|Loam, clay loam |cL, CL-ML |А-4, А-6 | 0-3 |95-100|90-100|75-90 |60-80 | 20-40 | 5-25 
[19-60|Loam, clay loam |cr, CL-ML |А-4, А-6 | 0-3 |95-100|90-100|75-90 |60-80 | 20-40 | 5-25 
| | | | | | | | | 
903c2: | | | | | | | | | 
Вагпев---------- | 0-6 |Loam------------- cu, сһ-м. |А-4, А-6 | 0-5 |90-100|85-100 |80-100|50-90 | 20-40 | 5-20 
| 6-11|Loam, sandy clay |CL, CL-ML,|A-4, А-6 | 0-5 |90-100|85-100|75-95 |35-80 | 25-40 | 5-20 
| loam. | вс, sc-sm| | | | | 
| 11-60 | Loam------------- |сһ, сһ-м. |А-4, А-6 | 0-5 |90-100|85-100|75-95 |55-80 | 25-40 | 5-20 
| | | | | | | | 
Langhei--------- | 0-4 |Loam------------- {Съ-мь, cL |А-4, А-6 | 0-3 |95-100|90-100|75-90 |55-80 | 20-40 | 5-20 
| 4-32|Loam, clay loam |с, CL-ML |А-4, А-6 | 0-3 |95-100|90-100|75-90 |60-80 | 20-40 | 5-25 
[32-60|Loam, clay loam |cL, CL-ML |А-4, А-6 | 0-3 [|95-100|90-100|75-90 |60-80 | 20-40 | 5-25 
| | | | | | | | 
942D2: | | | | | | 
Langhei--------- | 0-6 |Loam------------- |cn-ML, CL |А-4, А-6 | 0-3 |95-100|90-100|75-90 |55-80 | 20-40 | 5-20 
| 6-26|Loam, clay loam |сш, CL-ML |А-4, А-6 | 0-3 |95-100|90-100|75-90 |60-80 | 20-40 | 5-25 
[26-60|Loam, clay loam |cL, CL-ML |А-4, А-6 | 0-3 |95-100|90-100|75-90 |60-80 | 20-40 | 5-25 
| | | | | | | | 
Barnes---------- | 9-7 |Loam------------- |с, CL-ML |A-4, А-6 | 0-5 |90-100|85-100|80-100|50-90 | 20-40 | 5-20 
| 7-13|Loam, sandy clay |CL, CL-ML,|A-4, А-6 | 0-5 |90-100|85-100|75-95 |35-80 | 25-40 | 5-20 
| | loam. | sc, sc-sm| | | | | 
[13-60 | оаљ------------- [στ, CL-ML |А-4, А-6 | 0-5 |90-100|85-100|75-95 [55-80 | 25-40 | 5-20 
| | | 


210 Soil Survey 
TABLE 15.--ENGINEERING INDEX PROPERTIES--Cont inued 
| | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | [ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | ААЅНТО | 3-10 | | | | | limit | ticity 
| | | | linches| 4 | 10 | 40 | 200 | | index 
| In | | | | Pet | | | | | Pet | 
| | | | | | | | | | | 
967В: | | | | | | | | | 
Waukon---------- | 0-6 |һоаш------------- |w, CL, [A-6, А-4 | 0-3 ]95-100|90-100|80-95 [60-90 | 20-40 | 5-20 
| | | CL-ML | | | | | | | 
| 6-20|С1ау loam, loam |CL, ML |А-6, А-7 | 0-3 |95-100|90-100|75-95 |50-85 | 30-45 | 10-20 
[20-60|Loam, clay loam |ML, CL [А-6 | 0-3 |95-100|90-100|70-95 |50-80 | 30-40 | 10-20 
| | | | | | | | 
Langhei--------- | 0-6 |roam------------- |cn-MrL, cL |A-4, А-6 | 0-3 |95-100|90-100|75-90 |55-80 | 20-40 | 5-20 
| 6-39|Loam, clay loam |cL, CL-ML |А-4, А-6 | 0-3 |95-100|90-100|75-90 |60-80 | 20-40 | 5-25 
|39-60|Loam, clay loam |CL, CL-ML |А-4, А-6 | 0-3 |95-100|90-100/75-90 |60-80 | 20-40 | 5-25 
| | | | | | | | | | | 
967С2: | | | | | | | | | | 
Waukon---------- | 0-6 |Loam------------- |ML, CL, |А-6, А-4 | 0-3 [|95-100|90-100|80-95 [60-90 | 20-40 | 5-20 
| | CL-ML | | | | | | | 
| 6-15|Clay loam, loam |CL, ML |А-6, А-7 | 0-3 |95-100|90-100|75-95 |50-85 | 30-45 | 10-20 
|15-60|Loam, clay loam |ML, CL [А-6 | 0-3 |95-100|90-100|70-95 |50-80 | 30-40 | 10-20 
| | | | | | | 
Langhei--------- | 0-6 |Loam------------- |CL-ML, CL |A-4, А-6 | 0-3 |95-100|90-100|75-90 |55-80 | 20-40 | 5-20 
| 6-19|Loam, clay loam |CL, CL-ML |A-4, А-6 | 0-3 |95-100|90-100|75-90 |60-80 | 20-40 | 5-25 
[19-60 |оат, clay loam |CL, CL-ML |А-4, А-6 | 0-3 |95-100|90-100|75-90 [60-80 | 20-40 | 5-25 
i | | | | | | | | | 
97902: | | | | | 
Langhei--------- | 0-5 |һоаш------------- |CL-ML, CL |А-4, A-6 | 0-3 |95-100|90-100|75-90 |55-80 | 20-40 | 5-20 
| 5-28|Loam, clay loam |CL, CL-ML |A-4, А-6 | 0-3 |95-100|90-100|75-90 |60-80 | 20-40 | 5-25 
|28-60|Loam, clay loam |CL, CL-ML |A-4, А-6 | 0-3 |95-100|90-100|75-90 |60-80 | 20-40 | 5-25 
| | | | | | | | 
Waukon---------- | 0-6 |Loam------------- |ML, CL, |А-6, А-4 | 0-3 |95-100|90-100|80-95 |60-90 | 20-40 | 5-20 
| | | CL-ML | | | | | | 
| 6-14|С1ау loam, loam |CL, ML |А-6, А-7 | 0-3 |95-100|90-100|75-95 |50-85 | 30-45 | 10-20 
|14-60|Һоап, clay loam {ML, CL [А-6 | 0-3 |95-100|90-100|70-95 |50-80 | 30-40 | 10-20 
| | | | | | | | | | | 
1030. | | | | | | | | | | | 
Pits- | | | | | | | | | | | 
Udipsamments | | | | | | | | | | | 
| | | | | | | | | | 
1113: | | | | | | | | | 
Haslie---------- | 0-30|Muck------------- [РТ [А-8 | ο | --- | --- | --- --- | — | --- 
|30-60|Coprogenous earth | OL [А-5 | ο | 100 |95-100|85-100|75-96 | 41-50 | 2-10 
| | | | | | | | 
Seelyeville----- | 0-22 |Маск------------- [РТ [А-8 | o | --- | --- |--- --- | -— | --- 
|22-60|Mucky-peat, muck |РТ [А-8 | ο | --- | --- | — |--- | — | --- 
| | | | | | | | | 
Cathro---------- | 0-37 |Маск------------- [РТ [А-8 | ο | --- |--- |--- |--- | — | --- 
|37-60|Sandy loam, silt |Sc-sM, |А-4, A-6 | 0-5 |80-100|65-100|60-100|35-90 | 20-40 | 4-20 
| | loam, clay loam. | CL-ML, | | | | | | | 
| | | sc, cn | | | | | | | 
| | | | | | | | | 
1117------------- | 0-12 |Loam------------- |м, CL, |А-4, A-6 | 0-4 |95-100|85-98 |55-40 [50-70 | 20-35 | 5-15 
Hedman | | | CL-ML | | | | | | | 
|12-21|Fine sandy loam, |SM, ML, |А-4, A-2 | 0-4 |95-100|85-98 |50-85 [35-60 | 15-30 | 5-15 
| | loam, sandy | сі-мы, | | | | | | | 
| | loam. | sc-sm | | | | | | 
|21-60|Loam, fine sandy (SM, ML, |А-4, А-2 | 0-4 |95-100|85-98 |50-85 [35-60 | 15-30 | 5-12 
| | loam, sandy | сһ-мы, | | | | | | | 
| | 8с-8М | | | | | | | 
| | | | | | | | | 


| loam. 
| 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


[Liquid | Plas- 


Percentage passing 


|Frag- | 


Classification 


sieve number-- 


|Depth| USDA texture 


Soil name and 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


[Liquid | Plas- 


Percentage passing 


|Frag- | 


Classification 


sieve number-- 


[ments | 


|Depth| USDA texture 


Soil name and 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Percentage passing 


|Frag- | 


Classification 


eve number-- .|niquid | Plas- 


|ments | 


|Depth| USDA texture 


Soil name and 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification |Frag- | Percentage passing | | 

Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | | limit | ticity 

| | | | |inches| 4 | 1ο | 40 | 200 [| | index 

| In | | | | Pet | | | | | Pet | 

| | | | | | | | | | | 

1967: | | | | | | | 
Hamerly--------- | 0-9 |Сіау 1оап-------- Jen |А-6, А-7 | 0-5 [95-100|90-100|80-95 |75-95 | 30-45 | 10-25 
| 9-13|Loam, clay loam |CL, CL-ML [А-4, А-6,| 0-5 |95-100|90-100|80-95 |60-75 | 20-45 | 5-25 

| | | | A-7 | | | | | 
|13-60|Loam, clay loam |CL, CL-ML |А-4, А-6,| 0-5 |95-100|90-100|75-95 |55-75 | 20-45 | 5-25 

| | | ΚΝ | | | | | | 

| | | | | | | 
Vallers--------- | 0-7 |Silty clay loam |on, сі, ML|A-6, A-7 | ο |95-100|95-100|95-100|85-95 | 30-50 | 11-20 
| 7-20|Clay loam, silty [cu [А-6 | ο |95-100|90-100|80-95 |50-80 | 30-40 | 11-20 

| clay loam. | | | | | 
|20-60|Loam, clay loam |cr, CL-ML |А-4, A-6 | o 1|95-100|90-100|85-95 [60-85 | 20-40 | 5-20 

| | | 


Mahnomen County, Minnesota 


(The symbol < means less than; 


profile. 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


> means more than. 


Entries under "Erosion factors--T" apply to the entire 


Absence of an entry indicates that data were not available or were not estimated) 


Soil name and 
map symbol 


Gonvick 


| 

|Depth|Clay | Moist |Permeability|Available| soil 
| | | bulk | | water |reaction| 
| | | density | [capacity | 

| m | Pet | а/сс | In/hr | In/in | рн 
| | | | | 

| 0-9 |18-27|1.40-1.50| 0.6-2.0 |0.18-0.24|6.1-7.8 
| 9-15|18-27|1.50-1.60| 0.6-2.0 1|0.15-0.19|6.1-7.8 
|15-60118-27|1.50-1.60| 0.6-2.0 |0.14-0.19|7.4-8.4 
| | | 

| 0-10|27-35|1.25-1.45| 0.2-0.6 |0.18-0.22|6.1-7.8 
|10-20|24-35|1.45-1.60| 0.2-0.6 1|0.15-0.19|6.6-8.4 
|20-60|24-35|1.55-1.65| 0.2-0.6 1|0.14-0.19|7.4-8.4 


| 0-8 |12-27|1.40-1.60| 
| 8-23|18-35|1.40-1.60| 
|23-60|18-30|1.45-1.65)| 


| 0-4 |12-27|1.40-1.60| 
| 4-20 |18-35|1.40-1.60 | 
[20-60 |18-30|1.45-1.65| 


| 0-5 | 5-20[1.30-1.45 | 
| 5-24 |22-35|1.50-1.65| 
[24-60 |18-30|1.50-1.70 | 


| 0-3 | 5-20 |1.30-1.45| 
| 3-23|22-35|1.50-1.65)| 
|23-60|18-30|1.50-1.70| 


| 0-2 | 5-20|1.30-1.45| 
| 2-22|22-35|1.50-1.65| 
|22-60|18-30|1.50-1.70| 


| 0-8 |10-18[1.30-1.45] 
| 8-39| 2-15|1.45-1.60| 
|39-60|10-30|1.50-1.65| 


| 
| 0-9 |20-30|1.20-1.45| 0 
| 9-27] 5-30|1.35-1.50| 2. 
|27-34| 3-10|1.40-1.60| 6 
|34-60|15-30|1.40-1.60| 0 


| 0-6 | 5-18|1.30-1.55)| 
| 6-10| 5-15|1.50-1.70| 
|10-30|18-30|1.50-1.70| 
[30-60|10-18|1.55-1.75| 


-60|1 


| 0-10|10-27|1.30-1.45] 
|10-25|22-35|1.35-1.50| 
|25-60|18-35|1.40-1.65)| 


| 
| 0-7 |12-27|1.40-1.60| 
| 7-24|18-35|1.40-1.60| 
|24-60|18-30|1.45-1.65| 


| 
6-18|1.30-1.40| 0 
5-15|1.40-1.65| 0. 
-36|18-35|1.50-1.65| ο 
8-30|1.50-1.70| 0 


| 
| 0-10|10-18|1.35-1.50| 
|10-27| 6-18|1.40-1.55| 
[27-60| 0-10|1.50-1.65| 


|0.20-0.24|6.1-7.3 
|0.15-0.19|6.1-8.4 
|0.15-0.19|7.4-8.4 
|0.20-0.24|6.1-7.3 
|0.15-0.19|6.1-8.4 
[0.15-0.19|7.4-8.4 


[0.20-0.24| 
μι» 
jo.15-0.19| 


NC, 


| 

|0.20-0.22|6.1-7.3 
|0.15-0.19[5.6-7.8 
|0.11-0.19|7.4-8.4 


|0.20-0.22|6.1-7.3 
|0.15-0.19|5.6-7.8 
[0.11-0.19|7.4-8.4 
|0.20-0.22|6.1-7.3 
|0.15-0.19|5.6-7.8 
|9.11-0.19|7.4-8.4 
10.13-0.18| 


7.4-8.4 
|0.08-0.14|7.4-9.0 
|0.11-0.19|7.4-9.0 


[0.18-0.22|7.4-8.4 
[0.15-0.17|7.9-8.4 
|0.05-0.07|7.4-7.8 
[0.18-0.22|7.4-7.8 
| i 
|0.13-0.18|5.1-6.5 
|0.10-0.17|5.1-6.5 
|0.12-0.18|5.6-7.3 
|0.11-0.16|7.4-8.4 
| 
|0.20-0.22|6.1-7.3 
|0.11-0.19|5.6-7.3 
|0.15-0.19|5.6-7.8 
|0.15-0.19|7.4-8.4 
|0.13-0.15|6.1-7.3 
|0.08-0.14|6.1-7.8 
[0.02-0.06|7.4-8.4 


[0.20-0.22|6.1-7.3 
|0.15-0.19|6.6-7.3 
|0.15-0.19|7.4-8.4 


| Erosion|Wind 


Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


|Shrink-swell | factors|erodi-|organic 


potential | | |bility| matter 

| к | T |group | 

| | | | Pet 
| | | 

ом---------- Jo.28| 5 | 6 | 2-5 
—— ες [o.28| | | 
— t [o.37| | | 
| | 

|Moderate----- Jo.28] 5 | 7 | 5-8 
|Moderate----- [0.28| | | 
|Moderate----- |0.28| | | 
| | 

| Moderate----- jo.24| 5 | 6 | 2-6 
| Moderate----- [0.32 | | | 
|Іом---------- |0.32| | | 
| | 

|Moderate----- |0.24|5| 6 | 2-6 
|Moderate----- |0.32| | | 
du ыыы ы-ы se |0.32| | | 

[Moderate----- [0.24| 5 | 6 | 2-6 
|Moderate----- |0.32| | | 
| Low---------- [0.32 | | | 
| | 

|o-.2| 5| 5 | 1-2‏ ت 
|Moderate----- |0.32| | |‏ 
|Һом---------- |o.32| | |‏ 
| | 

m— lea s| s | 32 
|Moderate----- |0.32| | | 
|1оч---------- |0.32| | | 
| | 

μας [0.3215] 5 | 1-2 
|Moderate----- 10.32] | | 
| Low---~------ [9.32 | | | 

[тоз---------- [0.20] 5] 3 | 2-4 
E [o.20| | | 
—— — [o.37] | | 
| | | 

| Low---------- |9.24|3| 4n | 4-8 
|1ом---------- [0.24 | | | 
| тожа |o.24| | | 
|том---------- |9.24| | | 
| | 

[Low---------- [0.20 5 | 3 | 2-6 
|μον---------- |0.28| | | 
|Moderate----- [0.28| | | 
| Low------~--- [0.28] | | 
| | | 

|Low---------- [o.32] 5 | 5 | 3-6 
|Low---------- [0.32] | | 
|Moderate--~-- |9.32| | | 
| Low---------~ |9.32| | | 
| | 

[поз---------- [o.20| 4 | 3 | 2-4 
| Low--------~~ |0.20| | | 
|μον---------- |9.15| | | 
| | | 

|Moderate----- lo.24| 5 | 6 | 2-5 
|Moderate----- [0.32| | | 
| | 
| | 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Soil Survey 


Foldahl 


| | 

|Depth|c1 Moist |Permeability|Available| Soil 
| | bulk | | water |геасвіоп| 
| | density | |сарасіғу | 

| In | Pet g/cc | In/hr | In/in | рн 

| | 

| 0-9 | 5-15|1.35-1.50| 2.0-6.0 |0.09-0.14|6.1-7.3 
| 9-27 | 5-15|1.40-1.55| 6.0-20 |0.05-0.07|6.1-7.3 
|27-35| 8-18|1.40-1.60| 2.0-6.0 |0.08-0.14|6.6-7.8 
|35-60| 0-8 |1.40-1.65] »20 |0.01-0.03|7.4-8.4 
| | 

| 0-11| 5-15|1.20-1.45| 2.0-6.0 |0.13-0.18|4.5-7.3 
|11-20| 5-18|1.35-1.60| 2.0-6.0 |0.13-0.18|6.1-7.3 
[20-25] 5-18|1.50-1.70| 2.0-6.0 |0.12-0.16|6.1-7.8 
|25-60| 1-5 |1.50-1.70) >6.0 |0.02-0.04|7.4-8.4 
| 

| 0-9 |28-35|1.20-1.35| 0.2-0.6 |0.18-0.22|7.4-8.4 
| 9-19|18-35|1.40-1.55| 0.2-0.6 [0.15-0.19|7.4-8.4 
|19-60|18-35|1.50-1.70| 0.2-0.6 [0.17-0.19|7.4-8.4 
| 

| 0-3 | 5-18|1.35-1.60| 0.6-6.0 |0.13-0.18|5.1-6.5 
| 3-12| 5-15|1.50-1.70| 0.6-2.0 |0.09-0.14|5.1-6.5 
|12-23 |18-30|1.50-1.70| 0.6-2.0 |0.12-0.18|5.6-7.3 
|23-60| 7-18|1.60-1.80| 0.6-2.0 |0.11-0.16|7.4-8.4 
| | 

| 0-3 | 5-18|1.35-1.60| 0.6-6.0 |0.13-0.18|5.1-6.5 
| 3-19| 5-15|1.50-1.70| 0.6-2.0 |0.09-0.14|5.1-6.5 
|19-28 |18-30|1.50-1.70| 0.6-2.0 |0.12-0.18|5.6-7.3 
|28-60| 7-18|1.60-1.80| 0.6-2.0 [0.11-0.16|7.4-8.4 
| | 

| 0-3 | 5-18|1.35-1.60| 0.6-6.0 |0.13-0.18|5.1-6.5 
| 3-8 | 5-15|1.50-1.70| 0.6-2.0 [0.09-0.14|5.1-6.5 
| 8-29|18-30|1.50-1.70| 0.6-2.0 [0.12-0.18|5.6-7.3 
|29-60| 7-18|1.60-1.80| 0.6-2.0 [0.11-0.16|7.4-8.4 
| | | 

| 0-13|10-18|1.20-1.40| 0.6-2.0 |0.22-0.24|6.6-7.3 
|13-23|10-18|1.20-1.40| 0.6-2.0 |0.17-0.22|6.6-7.8 
|23-60|10-18|1.20-1.40| 0.6-6.0 |0.20-0.22|7.4-8.4 
| 

| 0-12|10-18|1.30-1.60| 0.6-2.0 |0.20-0. 241745 8.4 
|12-60| 7-18|1.40-1.60| 0.6-2.0 |0.13-0.20|7.4-8.4 
| | 

| 0-3 | 5-15|1.30-1.50| 2.0-6.0 |0.13-0.15|5.6-7.3 
| 3-9 | 2-10|1.40-1.60| 6.0-20 |0.09-0.11|5.6-7.3 
| 9-24|10-18|1.40-1.60| 2.0-6.0 |0.12-0.15|5.6-7.3 
|24-60| 1-5 |1.60-1.80| >20 |0.02-0.06|7.4-8.4 
| | | 

| 0-12|18-27|0.25-0.50| 0.2-2.0 |0.18-0.24|7.4-8.4 
|12-60|18-35|0.30-1.00| 0.2-2.0 [0.16-0.22|7.4-8.4 
| 

| 0-9 |28-35|1.00-1.35| 0.2-0.6 |0.18-0.22|6.6-7.8 
| 9-44|22-35|1.25-1.45| 0.2-0.6 |0.16-0.22|6.6-7.8 
[44-60|20-35|1.40-1.65| 0.2-0.6 |0.14-0.19|7.4-8.4 
| 0-5 | 8-20|1.10-1.35| 0.6-2.0 |0.20-0.22|5.1-7.3 
| 5-13|15-27|1.20-1.40| 0.6-2.0 |0.13-0.22|5.1-7.3 
|13-25|22-35|1.40-1.60| 0.2-0.6 [0.16-0.19|5.6-7.3 
|25-60|18-30|1.40-1.60| 0.2-0.6 |0.15-0.19|7.4-8.4 
| 0-8 |10-20|1.30-1.60| 0.6-2.0 |0.20-0.22|6.1-7.3 
| 8-17|10-18|1.35-1.65| 0.6-2.0 |0.12-0.19|6.1-7.8 
|17-32|10-18|1.45-1.65| 0.6-2.0 |0.11-0.19|7.4-8.4 
|32-60| 7-18|1.65-1.80| 0.6-2.0 |0.11-0.16|7.4-8.4 


| 0-8 | 4-15|1.30-1.50| 
| 8-30| 2-10|1.45-1.60| 
|30-60|18-35|1.50-1.65| 


-2.0 [0.14-0.19| 


0 |0.14-0. 18|6-1- 
|0.07-0.12|6. 
7. 


Erosion|Wind 


| Shrink-swell | 
potential | | 
| 
| 


| 
| | 
| | 
| Low---------- |9.20| 4 
|Һоч---------- [0.17] 
| Low---------- [0.17] 
|Low---------- (9.10) 
| | 
|1оч---------- |0.24| 3 
[now---------- [0.24] 
| Low---------- [0.10| 
[Low---------- [0.10| 

| 
|Moderate----- |0.28| 5 
|Moderate----- [0.28] 
| Low ---------- |0.28| 
| | 
| Low ---------- [0.20| 5 
| Low---------- [0.28| 
|Moderate----- |0.28| 
| Low---------- [0.28| 
| | 
|шом---------- [0.20| 5 
[now---------- [0.28| 
[Moderate----- [0.28 | 
|1ом---------- [0.28] 
| | 
| Low---------- |0.20| 5 
| Low---------- [0.28 | 
|Moderate----- [0.28 | 
| Low---------- {0.28] 
| | 
|now---------- [0.32| 5 
| Low---------- ]9.43| 
| Low---------- [0.43 | 
| | 
| Low ---------- |0.28| 5 
| Low----------~ [0.37 | 
| | 
| Low ---------- [0.20] 4 
| Low---------- [0.17| 
|now---------- |0.24] 
| Low---------- [0.10| 

| 
|Moderate----- |0.28| 5 
|Moderate----- |0.28| 
| 
|Moderate----- [0.28] 5 
|Moderate----- |0.28| 
|Moderate----- |9.37| 
| | 
| Low---------- |9.28| 5 
| Low---------- |9.37| 
|Moderate----- [0.37] 
|Moderate----- |0.37| 
| | 
| Low: ---------- |0.24| 5 
| Low----------~ |0.28| 
|ϊον---------- |0.28| 
| Low---------- {0.28| 
| | 
| Low---------- [0.20] 5 
[now---------- 10.20] 
|Moderate----- |9.37| 


_factors|erodi-|organic 


|bility| matter 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


4L 


4L 


4L 


к | T {group | 


Pct 


4-6 


6-15 


2-4 


Mahnomen County, Minnesota 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| 
Soil name and |Depth|Clay | Moist |Permeability|Available| Soil 
map symbol | | | bulk | | water |reaction| 
| | | density | |capacity | 
| In | Pet | g/cc |  In/hr | In/in | рн 
| | 
494B------------- | 0-28|18-27|1.25-1.40| 0.6-2.0 |0.20-0.24|6.6-7.8 
Darnen |28-38|18-30|1.40-1.60| 0.6-2.0 |0.15-0.19|6.1-7.8 
|38-60|18-30|1.55-1.65| 0.6-2.0 |0.14-0.19|7.4-8.4 
| | | 
540-------------- | 0-44) |0.10-0.25| 0.2-6.0 |0.35-0.45|4.5-7.3 
Seelyeville |44-60| |0.10-0.25| 0.2-6.0 [0.35-0.45|4.5-7.3 
543-------------- | 0-28] [0.15-0.45| 0.2-6.0 |0.35-0.45|4.5-7.8 
Markey |28-60| 0-10|1.40-1.65| 6.0-20 |0.03-0. 08|5.6- 8.4 
| | 
544-------------- | 9-15| [0.28-0.45| 0.2-6.0 |0.45-0.55|4.5-7.8 
Cathro | 15-24] [0.15-0.30| 0.2-6.0 [0.35-0.45|4.5-7.8 
|24-60|10-30|1.50-1.70| 0.2-2.0 |9.11-0.22|6.6-8.4 
| | 
718B------------- | 0-4 |22-27|1.30-1.55| 0.6-2.0 |0.20-0.24|5.6-7.3 
Naytahwaush | 4-8 |12-26|1.30-1.50| 0.2-2.0 [0.16-0.24|5.6-7.3 
| 8-32|35-60|1.25-1.40| 0.06-0.2 [0.10-0.19]6.1-7.8 
|32-60|22-35|1.30-1.55| 0.2-0.6 [0.14-0.19|7.4-8.4 
| | | | 
718C------------- | 0-5 |22-27|1.30-1.55| 0.6-2.0 [0.20-0.24|5.6-7.3 
Naytahwaush | 5-8 |12-26|1.30-1.50| 0.2-2.0 |0.16-0.24|5.6-7.3 
| 8-22|35-60|1.25-1.40| 0.06-0.2 [0.10-0.19|6.1-7.8 
|22-60|22-35|1.30-1.55| 0.2-0.6 [0.14-0.19|7.4-8.4 
| 
718E------------- | 0-3 |22-27|1.30-1.55| 0.6-2.0 |0.20-0.24|5.6-7.3 
Naytahwaush | 3-6 |12-26|1.30-1.50| 0.2-2.0 0.16-0.24|5.6-7.3 
| 6-20|35-60|1.25-1.40| 0.06-0.2 |0.10-0.19|6.1-7.8 
|20-60|22-35|1.30-1.55| 0.2-0.6 |0.14-0.19|7.4-8.4 
| | 
737-------------- | 0-4 |22-35|1.30-1.55| 0.2-0.6 0.17-0.22|5.6-7.3 
Mahkonce | 4-10|16-26|1.30-1.55| 0.2-0.6 |0.16-0.22|5.6-7.3 
|10-26|45-60|1.25-1.40| 0.06-0.2 |0.13-0.19|6.1-7.3 
|26-60|25-35|1.30-1.55| 0.2-0.6 |0.13-0.19|7.4-8.4 
| 
746-------------- | 0-42] [0.10-0.30| 0.6-6.0 |0.35-0.48|5.6-7.8 
Haslie |42-60|18-35|0.10-0.50| 0.06-0.2 |0.18-0.24|6.6-8.4 
748-------------- | 0-12|18-26|1.10-1.30| 0.6-2.0 0.20-0.22|6.6-7.3 
Hamlet |12-20|18-35]|1.20-1.50| 0.6-2.0 |0.15-0.19|6.6-7.8 
[20-60|18-35|1.20-1.50| 0.06-2.0 |0.14-0.19|7.9-8.4 
| 
749-------------- | 9-9 |20-32|1.20-1.50| 0.6-2.0 [0.20-0.22|7.4-8.4 
Colvin | 9-28|18-32|1.20-1.50| 0.2-2.0 [0.18-0.21|7.4-8.4 
|28-52|18-32|1.20-1.50| 0.2-2.0 |0.17-0.20|7.4-8.4 
[52-60|15-35|1.30-1.50| 0.2-2.0 |0.17-0.20|7.4-8.4 
| | 
767-------------- | 0-5 |12-27|1.35-1.55| 0.6-2.0 [0.20-0.24|5.6-7.3 
Auganaush | 5-8 | 5-18|1.40-1.60| 0.6-2.0 |0.16-0.24|5.6-7.3 
| 8-22 |35-60|1.25-1.50| 0.06-0.2 |0.10-0.19|5.6-7.3 
|22-60|27-45|1.30-1.55| 0.06-0.6 [0.14-0.19|7.4-8.4 
| | | | 
775В: | | 
Sugarbush------- | 0-4 | 5-15|1.30-1.50| 2.0-6.0 |0.13-0.15|5.6-7.3 
| 4-9 | 2-10|1.40-1.60| 6.0-20 |0.09-0.11|5.6-7.3 
| 9-27 |10-18|1.40-1.60| 2.0-6.0 |0.12-0.15|5.6-7.3 
|27-60| 1-5 |1.60-1.80| >20 |0.02-0.06|7.4-8.4 
| | | 
Two Inlets------ | 0-2 | 2-10|1.40-1.60| 6.0-20 [0.10-0.15|5.6-7.3 
| 2-8 | 2-10|1.40-1.60| 6.0-20 |0.09-0.11|5.6-7.3 
| 8-27| 5-15|1.40-1.60| 6.0-20 |0.09-0.11|6.1-7.3 
|27-60| 0-3 |1.60-1.80) >20 [0.02-0.04|7.4-8.4 
| | 


| | 


| Erosion|Wind 
| factors|erodi-|organic 
|bility| matter 


| Shrink-swell 


potential | | 
| |x | 
| | | 
| | | 
| Low ---------- |0.28| 
|Moderate----- |0.28| 
|Moderate----- [0.37 | 
| | | 
|-============ |----] 
| |----| 
| | | 
| І----| 
|1ом---------- |----| 
| | | 
ددد‎ |----| 
στο pasaku |----| 
|Low---------- |====] 
| | | 
|Модегасе----- [0.28] 
|Moderate----- [0.28| 
| High --------- [0.28 | 
| Moderate----- [0.28| 
| | 
|Moderate---~- |0.28| 
|Moderate----- 10.28] 
| High --------- |0.28| 
|Moderate----- |9.28| 
| Moderate----- Ι9.28| 
|Moderate----- |0.28| 
| High --------- [0.28 | 
| Moderate----- |0.28| 
|Moderate----- |9.32| 
|Moderate----- 10.32 | 
| High --------- |0.24| 
| Moderate----- [0.32 | 
| | 
| ed шеш 
|Moderate----- |9.28| 
| | 
| Low: ---------- |9.32| 
|Moderate----- |9.32| 
|Moderate----- [0.32 | 
| 
|Moderate----- |9.32| 
|Moderate----- [0.37| 
|Moderate----- [0.37] 
|Moderate----- [0.32 | 
| | 
|Low---------- |9.32| 
|Һом---------- |ο.24| 
[πάσα --------- [0.28| 
|Moderate----- |0.32] 
| | | 
| | | 
| Low---------- |9.20| 
|now---------- 0.17] 
| Low: ---------- |0.24| 
| Low---------- |9.10| 
| | 
| Low---------- [0.15| 
| bow---------- [0.15] 
| pow---------- |0.15) 


|group | 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Erosion|Wind | 


| | | | 
Soil name and |Depth|Clay | Moist |Permeability|Available| soil |Shrink-swell | factors|erodi-|organic 
map symbol | | | bulk | | water |reaction| potential | | |bility| matter 
| | | density | [capacity | | | к | т group | 
| In | Pet | g/cc | In/hr | In/in | рн | | | | | Pet 
| | | | | | | | | | | 
775С: | | | | | | | | | | 
Sugarbush------- | 9-3 | 5-15|1.30-1.50| 2.0-6.0 |9.13-0. 15|5. 6-7.3 |һоч---------- |0.20| 4 | 3 | 1-2 
| 3-10] 2-10|1.40-1.60] 6.0-20 |0.09-0. 11|5.6-7.3 |1ом---------- [0.17] | | 
|10-27|10-18|1.40-1.60| 2.0-6.0 [0.12-0. 15|5.6-7.3 | bow---------- [0.24] | | 
[27-60| 1-5 |1.60-1.80| >20 [0.02-0. 06|7.4-8.4 | Low---------- [0.10] | | 
| | | | | | | | | 
Two Inlets------ | 0-3 | 2-10|1.40-1.60| 6.0-20 [0.10-0.15|5.6-7.3 |now---------- 0.15| 5 | 2 | 1-2 
| 3-9 | 2-10|1.40-1.60| 6.0-20 |0.09-0.11|5.6-7.3 |Low---------- o.15| | | 
| 9-29| 5-15|1.40-1.60| 6.0-20 |0.09-0.11|6.1-7.3 |Low---------- 9.15| | | 
[29-60| 0-3 |1.60-1.80| >20 [0.02-0.04|7.4-8.4 |Low---------- 0.10| | | 
| | | | | | | | | | | 
776В: | | | | | | | | | 
Snellman-------- | 0-2 | 5- 18|1.35-1.60| 0.6-6.0 [0.13-0. 18|5.1-6.5 | Low---------- |0.20| 5 | 3 | 1-3 
| 2-18| 5-15|1.50-1. 70| 0.6-2.0 |0.09-0.14|5.1-6.5 | Low---------- 0.28| | | 
|18-33|18-30|1.50-1. 70| 0.6-2.0 |0.12-0. 18|5.6-7.3 |Moderate----- 0.28| | 
[33-60] 7- 18|1.60-1.80| 0.6-2.0 |0.11-0. 16|7.4-8.4 | Low---------- |0.28| | 
| | | | | | | 
Sugarbush------- | 0-3 | 5- 15|1.30-1.50| 2.0-6.0 |0.13-0. 15|5.6-7.3 |Low---------- [0.20] 4 | 3 | 1-2 
| 3-13| 2-10|1.40-1. 60| 6.0-20 [0.09-0.11|5.6-7.3 |Һом---------- [0.17] | | 
|13-35|10-18|1.40-1.60| 2.0-6.0 [0.12-0.15|5.6-7.3 | Low---------- |0.24| | 
|35-60| 1-5 |1.60-1. 80| >20 |0.02-0.06|7.4-8.4 | Low---------- [0.10] | | 
| | | | | | | | | 
776С: | | | | | | | 
Snellman-------- | 0-2 | 5- -18|1. 35-1.60| 0.6-6.0 |0.13-0.18|5.1-6.5 |χον---------- [0.20] 5 | 3 | 1-3 
| 2-18| 5-15|1.50-1.70| 0.6-2.0 |0.09-0. 14|5.1-6.5 |Low---------- [0.28] | | 
|18-26 |18-30|1.50-1. 70| 0.6-2.0 |0.12-0.18|5.6-7.3 |Moderate----- |0.28| | 
[26-60 | 7-18|1.60-1.80| 0.6-2.0 |0.11-0. 16|7.4-8.4 | Low =====-5--= [0.28 | | 
| | | | | | 
Sugarbush------- | 0-2 | 5-15|1.30-1.50| 2.0-6.0 |0.13-0. 15|5.6-7.3 |Low---------- 10.20] 4 | 3 | 1-2 
| 2-12| 2-10|1.40-1. 60| 6.0-20 |0.09-0.11|5.6-7.3 | Low---------- [0.17] | | 
|12-25|10- 18|1.40-1.60| 2.0-6.0 [0.12-0. 15|5.6-7.3 |һоч---------- [0.24] | | 
|25-60| 1-5 |1. 60-1.80] »20 |0.02-0. 06|7. 4-8.4 |Low---------- |0.10| | | 
| | | | | | | | | | | 
776Е: | | | | | | | | | 
Snellman-------- | 0-2 | 5-18|1.35-1.60| 0.6-6.0 |0.13-0.18|5.1-6.5 | Low---------- |0.20| 5 | 3 | 1-3 
| 2-12| 5-15|1.50-1.70| 0.6-2.0 |0.09-0.14|5.1-6.5 |Һоч---------- [0.28] | 
|12-22|18-30|1.50-1.70| 0.6-2.0 |0.12-0.18|5.6-7.3 |Moderate----- |0.28| | | 
|22-60| 7-18|1.60-1.80| 0.6-2.0 |0.11-0. 16|7.4-8.4 |Low---------- |0.28| | | 
| | | | | | 
Sugarbush------- | 5-1 | 5-15|1.30-1. 50| 2.0-6.0 |0.13-0. 15|5.6-7.3 |Low---------- [0.201 4 | 3 | 1-2 
| 1-9 | 2-10|1.40-1. 60| 6.0-20 [0.09-0.11|5.6-7.3 | Low---------- [0.17] | | 
| 9-22|10- 18|1.40-1.60| 2.0-6.0 |0.12-0. 15|5.6-7.3 | Low-~-------- |0.24| | 
|22-60| 1-5 |1.60-1.80| >20 [0.02-0.06|7.4-8.4 | Low---------- |0.10| | 
| | | | | | | | | | | 
8278: | | | | | | | | 
Heimdal--------- | 0-8 |10- 20|1.30-1.60| 0.6-2.0 [0.20-0.22|6.1-7.3 | Low---------- |0.24| 5 | 5 | 3-6 
| 8- -17|10-18|1.35-1. 65| 0.6-2.0 |9.12-0.19|6.1-7.8 | Low---------- [0.28 | | 
[17-30|10-18|1.45-1. 65| 0.6-2.0 [0.11-0.19|7.4-8.4 | Low---------- [0.28] | 
|30-60| 7-18|1.65-2. 00| 0.2-0.6 |0.04-0.15|7.4-8.4 | Low--~------- |0.28| | 
| | | | | | 
Esmond---------- |o i 18|1.30-1.60| 0.6-2.0 |0.20-0. 22|7.4-8.4 |Low---------- |0.28| 5 | 4n | 1-4 
|7 -60| 7 -18|1.40-1.60| 0.6-2.0 [0.14-0.22|7.4-8.4 | Low---------- [0.37] | 
| | | | | | | | | | | 
827C2: | | | | | | | | 
Heimdal--------- | 9-8 |10- 20|1.30-1. 60| 0.6-2.0 [0.20-0. 22|6.1-7.3 |Low---------- |0.24| 5| 5 | 3-6 
| 8- -15|10-18|1.35-1. 65| 0.6-2.0 |0.12-0. 19|6.1-7.8 | bow---------- [0.28] | | 
|15-26|10- 18|1.45-1.65| 0.6-2.0 |0.11-0.19|7.4-8.4 | Low-~~------- [0.28] | 
|26-60| 7- -18|1.65-2.00| 0.2-0.6 [0.04-0.15|7.4-8.4 | bow---------- [0.28] l | 
| | | | 
Esmond---------- | 0-8 |10-18|1.30-1.60| 0.6-2.0 [0.20-0. 22|7.4-8.4 | Low---------- |0.28| 5 | 4L | 1-4 
| 8-60| 7-18|1.40-1.60) 0.6-2.0 |0.14-0. 22|7.4-8.4 | Low---------- [0.37 | | 
| | | 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Erosion|Wind | 


| | | | 
Soil name апа |Depth|Clay | Moist |Permeability|Available| Soil |Shrink-swell | factors|erodi-|Organic 
map symbol ] | | bulk | | water |reaction| potential | | |bility| matter 
| | | density | [capacity | | ік | T [group | 
| In | Pet | g/cc |  rIn/hr | In/in | рн | | | | | Pet 
| | | | | | | | [| | 
867В: | | | | | | | | | | 
Graycalm-------- | 0-2 | 0-10|1.30-1.55| 6.0-20 |0.06-0.12|4.5-6.5 |Low---------- [0.17] 5 | 2 | .5-2 
| 2-18] 0-15|1.25-1.60| 6.0-20 |0.05-0.10|4.5-7.3 |Low---------- |9.15| | | 
[18-60] 0-10|1.50-1.65| 6.0-20 |0.04-0.09|4.5-7.3 |Low---------- [0.15] | | 
| | | | | | | | | 
Мепаһда--------- | 0-8 | 2-10|1.20-1.50| 6.0-20 [0.10-0.12|4.5-6.5 |Lnow---------- |0.15| 5 | 2 | «5-2 
| 8-22| 0-5 |1.50-1.65| 6.0-20 [0.05-0.07|4.5-6.5 |Low---------- [0.15] | Í 
|22-60| 0-5 |1.50-1.65| 6.0-20 [0.05-0.07|5.6-7.3 |Low---------- |0.15| | | 
| | | | | | | | | | | 
903в: | | | | | | | | | 
Barneg---------- | 0-7 |18-27|1.40-1.50| 0.6-2.0 [0.18-0.24|6.1-7.8 |Low---------- [0.28| 5 | 6 | 2-5 
| 7-14|18-27|1.50-1.60| 0.6-2.0 |9.15-0.19|6.1-7.8 |Low---------- [0.28] | | 
|14-60|18-27 |1.50-1.60| 0.6-2.0 |0.14-0.19|7.4-8.4 |Low---------- |0.37| | | 
| | | | | | | | 
Langhei--------- | 0-5 |18-27|1.40-1.50| 0.6-2.0 [0.17-0.22|6.6-8.4 |Low---------- [0.32] 5 | 4 | .5-3 
| 5-19|18-32|1.50-1.65| 0.6-2.0 |0.15-0.19|7.9-8.4 |Low--------~- [0.32] | | 
|19-60|18-32|1.50-1.65| 0.6-2.0 |0.15-0.19|7.4-8.4 |Low---------- [0.32] | | 
| | | | | | | | | 
903C2: | | | | | | | | 
Barnes---------- | 0-6 |18-27|1.40-1.50| 0.6-2.0 [0.18-0.24|6.1-7.8 |Low---------- [0.28[ 5 | 6 | 2-5 
| 6-11|18-27|1.50-1.60| 0.6-2.0 |0.15-0.19|6.1-7.8 |Low---------- [0.28] | | 
[11-60|18-27|1.50-1.60| 0.6-2.0 |0.14-0.19|7.4-8.4 |Low---------- [0.37] | | 
| | | | | | 
Langhei--------- | 0-4 |18-27|1.40-1.50| 0.6-2.0 [0.17-0.22|6.6-8.4 |һоч---------- [0.32] 5 | 4 | .5-3 
| 4-32|18-32|1.50-1.65| 0.6-2.0 |0.15-0.19|7.9-8.4 |Low---------- [0.32] | | 
|32-60|18-32|1.50-1.65! 0.6-2.0 [0.15-0.19|7.4-8.4 |Low---------- 0.32] | | 
| | | | | | | | | | 
942D2: | | | | | | 
Langhei--------- | 0-6 |18-27|1.40-1.50| 0.6-2.0 |0.17-0.22|6.6-8.4 |Low---------- [0.32] 5 | ἐν | .5-3 
| 6-26|18-32|1.50-1.65| 0.6-2.0 0.15-0.19|7.9-8.4 |Low---------- [0.32] ] | 
|26-60|18-32|1.50-1.65| 0.6-2.0 0.15-0.19|7.4-8.4 |Low---------- [0.32 | | 
| | | | | | 
Вагпев---------- | 0-7 |18-27|1.40-1.50| 0.6-2.0 |0.18-0.24|6.1-7.8 |Low---------- jo.28| 5 | 6 | 2-5 
| 7-13|18-27|1.50-1.60| 0.6-2.0 |0.15-0.19|6.1-7.8 |Low---------- |0.28| | | 
|13-60 |18-27 |1.50-1.60| 0.6-2.0 0.14-0.19|7.4-8.4 |Low---------- [0.37| | | 
| | | | | | | | | | 
967B: | | | | | | | | 
Waukon---------- | 0-6 |12-27|1.40-1.60| 0.6-2.0 0.20-0.24|6.1-7.3 |Moderate----- [0.24] 5 | 6 | 2-6 
| 6-20|18-35|1.40-1.60| 0.6-2.0 |0.15-0.19|6.1-8.4 |Moderate----- [0.32] | 
[20-60|18-30|1.45-1.65| 0.6-2.0 0.15-0.19|7.4-8.4 |Low---------- |9.32| | | 
| | | | | | | | | 
Langhei--------- | 0-6 |18-27|1.40-1.50| 0.6-2.0 |0.17-0.22|6.6-8.4 |һоч---------- |0.32| 5 | 4n | .5-3 
| 6-39|18-32|1.50-1.65| 0.6-2.0 |0.15-0.19|7.9-8.4 |Low---------- [0.32| | | 
|39-60|18-32|1.50-1.65| 0.6-2.0 0.15-0.19|7.4-8.4 |Low---------- [0.32 | | | 
| | | | | | | | | | | 
967С2: | | | | | | 
Waukon---------- | 0-6 |12-27|1.40-1.60| 0.6-2.0 |0.20-0.24|6.1-7.3 |Moderate----- 10.24] 5 | 6 | 2-6 
| 6-15|18-35|1.40-1.60| 0.6-2.0 |0.15-0.19|6.1-8.4 |Moderate----- |9.32| | | 
|15-60|18-30|1.45-1.65| 0.6-2.0 |0.15-0.19|7.4-8.4 |һомч---------- [0.32| | | 
| | | | | | 
Langhei--------- | 0-6 |18-27|1.40-1.50| 0.6-2.0 [0.17-0.22|6.6-8.4 lnow---------- |0.32| 5 | 4n | .5-3 
| 6-19|18-32|1.50-1.65| 0.6-2.0 |0.15-0.19|7.9-8.4 |һом---------- |9.32| | | 
|19-60|18-32|1.50-1.65| 0.6-2.0 |0.15-0.19|7.4-8.4 |Low---------- |9.32| | | 
| | | | | | | | { | | 
97902: | | | | | | ΙΙ | 
Langhei--------- | 0-5 |18-27|1.40-1.50| 0.6-2.0 |0.17-0.22|6.6-8.4 |Low---------- [o.32| 5 | 4n | .5-3 
| 5-28|18-32|1.50-1.65| 0.6-2.0 |0.15-0.19|7.9-8.4 |Low---------- [0.32 | | 
|28-60|18-32|1.50-1.65| 0.6-2.0 [0.15-0.19|7.4-8.4 |Low---------- 10.32] | | 
| | | | | 
Waukon---------- | 0-6 |12-27|1.40-1.60| 0.6-2.0 |0.20-0.24|6.1-7.3 |Moderate----- [0.24| 5 | 6 | 2-6 
| 6-14|18-35|1.40-1.60| 0.6-2.0 |0.15-0.19|6.1-8.4 |Moderate----- [0.32] | | 
|14-60|18-30|1.45-1.65| 0.6-2.0 |0.15-0.19|7.4-8.4 |Low---------- [0.32 | | | 
| | | 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| Erosion|Wind | 


| | 
Soil name and |Depth|Clay | Moist |Permeability|Available| soil |Shrink-swell | factors | erodi- | Organic 
map symbol | | | bulk | | water |reaction| potential | | |bility| matter 
| | | density | |capacity | | к | т |group | 
| In | Pet | g/cc | In/hr | In/in | рн | | | | | Pet 
| | | | | | | | | | | 
1030. | | | | | | | | | | | 
Pits- | | | | | | | | | | | 
Udipsamments | | | | | | | | | | 
| | | | | | | | | | | 
1113: | | | | | | | | | | | 
Haslie---------- | 0-30| --- |0.10-0.30| 0.6-6.0 |0.35-0.48|5.6-7.8 |------------- |----| | 8 | 60-90 
[30-60|18-35|0.10-0.50| 0.06-0.2 |0.18-0.24|6.6-8.4 |Moderate----- |0.28| | | 
| | i | | | | | 
Seelyeville----- | 0-22] [0.10-0.25| 0.2-6.0 |0.35-0.45|4.5-7.3 |------------- | ----| | 8 | »25 
|22-60| |0.10-0.25| 0.2-6.0 |0.35-0.45|4.5-7.3 |------------- |----] | | 
| | | | | | | | | 
Cathro---------- | 0-37] --- |0.28-0.45| 0.2-6.0 |0.45-0.55 |4.5-7.8 |------------- |----| | 8 | 60-85 
|37-60|10-30|1.50-1.70| 0.2-2.0 |0.11-0.22|5.6-8.4 |Low---------- |----| | | 
| | | | | | | 
1117------------- | 0-12|12-18|1.30-1.50| 0.6-2.0 |0.20-0.22|6.6-7.8 |Low---------- |0.24| | 4n | 4-8 
Hedman |12-21|10-18|1.35-1.65| 0.6-2.0 |0.12-0.19|7.4-8.4 |Low---------- |0.28| | | 
|21-60|10-18|1.45-1.65| 0.6-2.0 |0.11-0.19|7.4-8.4 |Low---------- |0.28| | | 
| | | | | | 
1139------------- | 0-8 |18-27|1.20-1.35| 0.6-2.0 [0.17-0.22|7.4-8.4 |Moderate----- |0.28| | 4n | 4-8 
Marysland | 8-16|20-30|1.20-1.35| 0.6-2.0 |0.16-0.21|7.9-8.4 |Moderate----- |0.32| | | 
|16-33 |22-30|1.25-1.40| 0.6-2.0 |0.16-0.21|7.4-8.4 |Moderate----- [0.32] | | 
|33-60| 1-5 |1.30-1.50| 6.0-20 [0.03-0.08|7.4-8.4 |Low---------- [0.15| | | 
| | | | | | | | | 
1142: | | | | | | 
Hedman---------- | 0-13|12-18|1.30-1.50| 0.6-2.0 |0.20-0.22|6.6-7.8 |Low---------- [0.24| | 4n | 4-8 
|13-21|10-18|1.35-1.65| 0.6-2.0 |0.12-0.19|7.4-8.4 |Low---------- |0.28| | | 
|21-60|10-18|1.45-1.65| 0.6-2.0 [0.11-0.19|7.4-8.4 |Low---------- |0.28| | | 
| | | | | 
Fram------------ | 0-19|10-18|1.30-1.60| 0.6-2.0 [0.20-0.24|7.4-8.4 |Low---------- [0.28 | | 4n | 4-9 
|19-60| 7-18|1.40-1.60| 0.6-2.0 |0.13-0.20|7.4-8.4 |Low---------- |0.37| | | 
| | | | | | | | | | | 
1147: | | | | | | | | | 
Fordum---------- | 0-9 |10-23|1.35-1.45| 0.6-2.0 [0.17-0.24|5.6-8.4 |Low---------- [0.28| | 8 | 4-12 
| 9-25| 8-18|1.40-1.50| 0.6-6.0 |0.10-0.22|5.6-8.4 |Low---------- [0.43| | | 
|25-60| 2-5 |1.55-1.70| >6.0 [0.04-0.10|5.6-8.4 |Low---------- |0.15| | | 
| | | | ἱ | 
Fairdale-------- | 0-8 |18-27|1.20-1.40| 0.6-2.0 [0.20-0.24|7.4-7.8 |Low---------- |0.32| | 4n | 3-7 
| 8-60|18-35|1.20-1.50| 0.6-2.0 [0.17-0.23|7.4-8.4 |Moderate----- [0.32 | | | 
| | | | 
Lamoure--------- | 0-25|27-34|1.15-1.25| 0.2-2.0 [0.19-0.22|7.4-8.4 |Moderate----- 10.28] | 4u | 4-8 
|25-38 |20-34|1.20-1.35| 0.2-2.0 |0.17-0.20|7.4-8.4 |Moderate----- |0.28| | | 
|38-60|20-34|1.20-1.35| 0.2-2.0 |0.17-0.20|7.4-8.4 |Moderate----- [0.28] | | 
| | | | | | | { | | 
1148: | | | | | | | 
Fairdale-------- | 0-14|18-27|1.20-1.40| 0.6-2.0 [0.20-0.24|7.4-7.8 |Low---------- 0.321 | 4n | 3-7 
[14-60|18-35]1.20-1.50| 0.6-2.0 [0.17-0.23|7.4-8.4 |Moderate----- [0.32] | | 
| | | | 
Lamoure--------- | 0-31|27-34|1.15-1.25| 0.2-2.0 |0.19-0.22|7.4-8.4 |Moderate----- [0.28 | | 4n | 4-8 
|31-44|20-34|1.20-1.35| 0.2-2.0 |0.17-0.20|7.4-8.4 |Moderate----- [0.28| | | 
[44-60|20-34|1.25-1.40| 0.2-2.0 |0.09-0.18|7.4-8.4 |Moderate----- [0.28| | | 
| | | | | 
1149------------- | 0-9 |27-35|1.20-1.50| 0.6-2.0 [0.17-0.22|6.6-8.4 |Moderate----- [0.28 | | 4n | 4-7 
Hamerly | 9-23|18-35|1.20-1.60| 0.6-2.0 |0.15-0.19|7.4-8.4 |Moderate----- |0.28| | | 
|23-60|18-35|1.30-1.60| 0.2-0.6 [0.14-0.19|7.4-8.4 |Moderate----- |0.37| | | 
| | | | | | 
1152В------------ | 0-4 | 3-10|1.35-1.55| 6.0-20 |0.10-0.12|5.6-7.3 |Low---------- |9.17| | 3 | .5-1 
Sugarbush | 4-7 | 2-10|1.40-1.60| 6.0-20 |9.09-0.11|5.6-7.3 |Low---------- |0.17| | | 
| 7-22|10- 2 40-1.60| 2.0-6.0 [0.12-0.15|5.6-7.3 |һоу---------- |0.24| | | 
|22-60| 1-5 |1.60-1.80| »20 [0.02-0.06|7.4-8.4 |Low---------- 10.10] | | 
| | | | 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Erosion|Wind | 
factors |erodi-|Organic 


Soil name and | 

1 | bulk | | water |reaction| potential | | |bility| matter 
| 
| 


| 
Depth|Clay | Moist |Permeability|Available| Soil  |Shrink-swell 


| 
| 
шар symbol | 
| | | density | |сарасіғу | | к | T |group | 
| m | Pet | g/cc |  In/hr | In/in | рн | | | | Pet 
| | | | | | | 
1152C------------ | 0-5 | 3-10]1.35-1.55| 6.0-0 |0.10-0.12|5.6-7.3 |Low---------- |9.17| 4 | 2 | .5-1 
Sugarbush | 5-8 | 2-10|1.40-1.60| 6.0-20 |0.09-0.11|5.6-7.3 |Low---------- |0.17| | 
| 8-16|10-18|1.40-1.60| 2.0-6.0 |9.12-0.15|5.6-7.3 |Low---------- |o.24| | | 
|16-60| 1-5 |1.60-1.80| >20 [0.02-0.06|7.4-8.4 |now---------- [0.10| | | 
| | | | | | | 
1152Е------------ | 9-3 | 3-10|1.35-1.55| 6.0-20 |0.10-0.12|5.6-7.3 |Low---------- |2.171| 4 | 2 | .5-1 
Sugarbush | 3-13] 2-10|1.40-1.60| 6.0-0 |0.09-0.11|5.6-7.3 |now---------- |o.17| | 
|13-25|10-18|1.40-1.60| 2.0-6.0 |0.12-0.15|5.6-7.3 |Low---------- [0.24 | | | 
|25-60| 1-5 |1.60-1.80| >20 |0.02-0.06|7.4-8.4 |Low---------- |9.10| | | 
| | | | | | | 
1200------------- | 0-4 | 8-15|1.35-1.60| 0.6-6.0 [0.10-0.21|5.6-7.3 |Low---------- [0.2815 | 5 | 2-4 
Egglake | 4-10| 3-10|1.50-1.70| 0.6-6.0 [0.12-0.14|5.6-7.3 |Low---------- |0.24| | | 
|10-28|18-30|1.50-1.70| 0.6-2.0 |9.16-0.18|5.6-7.3 |Moderate----- [09.332] | { 
|28-60|10-18|1.60-1.80| 0.6-2.0 |0.11-0.13|7.4-8.4 |Low---------- [0.24| | | 
| | | | | | | | | | | 
1233D2: | | | | | 
Евтопа---------- | 0-5 |10-18|1.30-1.60| 0.6-2.0 [0.20-0.22|7.4-8.4 |Low---------- 10.28] 5 | а. | 1-4 
| 5-60| 7-18|1.40-1.60| 0.6-2.0 |9.14-0.22|7.4-8.4 |һоч---------- |9.37| | | 
| | | | | | 
Heimdal--------- | 0-5 |10-20|1.30-1.60| 0.6-2.0 [0.20-0.22|6.1-7.3 |Low---------- [o.24| 5 | 5 | 3-6 
| 5-11|10-18|1.35-1.65| 0.6-2.0 |0-12-0.19|6.1-7.8 |Low---------- 10.28) | | 
|11-28|10-18|1.45-1.65| 0.6-2.0 |0.11-0.19|7.4-8.4 |Low---------- |o.28| | | 
|28-60| 7-18|1.65-2.00| 0.2-0.6 |0.04-0.15|7.4-8.4 |Low---------- [0.28| | | 
| | | | | | | | | 
1238E: | | | | | | | 
Two Inlets------ | 0-2 | 2-10|1.40-1.60| 6.0-20 |0.10-0.15|5.6-7.3 |Low---------- 10.1515 | 2 | 1-2 
| 2-11] 2-10|1.40-1.60| 6.0-20 |0.09-0.11|5.6-7.3 |Low---------- [0.15| | | 
|11-29| 5-15|1.40-1.60| 6.0-20 [0.09-0.11|6.1-7.3 |now---------- |9.15| | | 
|29-60| 0-3 |1.60-1.80| >20 [0.02-0.04|7.4-8.4 |һом---------- |9.10| | | 
| | | | | | | 
Sugarbush------- | 0-2 | 5-15|1.30-1.50| 2.0-6.0 |9.13-0.15|5.6-7.3 |Low---------- [0.20] 4 | 3 | 1-2 
| 2-9 | 2-10|1.40-1.60| 6.0-20 |0.09-0.11|5.6-7.3 |Low---------- [0.17] | | 
| 9-28|10-18|1.40-1.60| 2.0-6.0 |0.12-0.15|5.6-7.3 |Low---------- |9.24| | | 
|28-60| 1-5 |1.60-1.80| >20 |0.02-0.06|7.4-8.4 |Low---------- [0.10| | | 
| | | | | | | 
1241В------------ | 0-10| 5-15|1.35-1.55| 2.0-6.0 |0.13-0.15|6.1-7.8 |now---------- [0.17] 5 | 3 | 1-4 
Sandberg |10-16| 0-10|1.50-1.65| 6.0-20 |0.03-0.10|6.1-7.8 |һом---------- |0.10| | | 
|16-60| 0-5 |1.50-1.65)| >20 |0.02-0.06|7.4-8.4 |Low---------- [0.10| | | 
| | | | | 
1804------------- | 0-13] --- |0.18-0.22| 0.2-2.0 |9.35-0.48|5.1-7.8 |now---------- |----| 5 | 2 | 85-95 
Hamre |13-19|18-35|1.30-1.70| 0.2-2.0 [0.17-0.19|5.6-7.8 |Moderate----- [0.32] | | 
|19-60|18-35|1.40-1.70| 0.2-2.0 [0.17-0.19|7.4-8.4 |Moderate----- |9.32| | | 
| | | 
1825B------------ | 0-60] --- |0.10-0.25| 0.2-6.0 |0.35-0.45|4.5-7.8 |------------- 10.1015 | 8 | »25 
san MEME ИМЕ ΜΗΝ NE Жк 
1878------------- | 0-14] --- |0.18-0.22| 0.2-2.0 |0.35-0.48|5.1-7.8 |Low----------|---- 5 | 2 | 85-95 
Hamre |14-19|18-35|1.30-1.70| 0.2-2.0 |0.17-0.19|5.6-7.8 |Moderate----- [0.32] | | 
|19-60|18-35|1.40-1.70| 0.2-2.0 |0.17-0.19|7.4-8.4 |Moderate----- [0.32| | | 
| | | | | | | | | | | 
1967: | | | | | 
Hamerly--------- | 0-9 |27-35|1.20-1.50| 0.6-2.0 |0.17-0.22|6.6-8.4 |Moderate----- jo.28] 5 ἐν | 4-7 
| 9-13|18-35|1.20-1.60| 0.6-2.0 |0.15-0.19|7.4-8.4 |Moderate----- |0.28| | | 
|13-60|18-35|1.30-1.60| 0.2-0.6 |0.14-0.19|7.4-8.4 |Moderate----- |0.37| | | 
| | | 
Vallers--------- | 0-7 |28-35|1.20-1.35| 0.2-0.6 |0.18-0.22|7.4-8.4 |Moderate----- |0.28| 5 | 4n | 5-8 
| 7-20|18-35|1.40-1.55| 0.2-0.6 |0.15-0.19|7.4-8.4 |Moderate----- |0.28| | | 
|20-60|18-35|1.50-1.70| 0.2-0.6 |0.17-0.19|7.4-8.4 |Low---------- [0.28 | | | 
| з |. | | [^з nl L | ү -- 
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| | | | | | | | | 
| | | | | | | | | | | | чешттәпв 
"әзеләрой|------ моп| eqezepon| --- | --- | - | --- | ος | --- | --- |-------- euon|  |-π29ζ “2/92 “8192 
| | | | | | | | | | | | 
| | | | | | | | | | | | вләттел 
“мол|----- чбтн|----- чбтн| --- | --- |ппаг-лоқ | quezeddy|¢- τὶ --- | --- |-------- euon| 2 |-------------- 9Е2 
| | | | | | | | | | | | 
| | | | | | | | | | | | редвтлеу 
"моп|------ моп| e3exepog| --- | --- |таг-лач|ачәлеййч|0-9-65:2| --- | --- |-------- әпом | v |-------------- soz 
| | | | | | | | | | | | 
| | | | | | | | | | | | әззәўпойя 
"әзеләрой|----- чбтн|----- чБтн| --- | --- |паг-лоқ | quezeddy|o-z-s-o| --- | --- |-------- euoN| σ/α |-------------- T6T 
| | | | | | | | | | | | 
| | | | | | | | | | | | ποταποῬ 
*moq| әзеләрои| ----- чбтн| --- | --- |une-aAoN|auexeddv|o* 7-5: | --- | --- | -------- euoN| ΒΕ |-------------- 08T 
| | | | | | | | | | | | 
| | | | | | | | | | | | dnzpzeas 
* mort | ------ мол |------ „o| --- | --- | -| --- | <| --- | --- |-------- euoN| g |------------- SLUT 
| | | | | | | | | | | | 
| | | | | | | | | | | | TurezaTeg 
`worT| әзеләрой|----- чбтн| --- | --- [une-aoNn|auezxeddv|]| 0° el --- | --- | -------- euoN| а |-------------- SZT 
| | | | | | | | | | | | 
| | | | | | | | | | | | weqoxAn 
*әзеләрой| eaezepow| әзеләрой| --- | --- |unpe-adv|auexeddv|o:v-s-z| --- | --- | -------- əuoN | g |-------------- TZT 
| | | | | | | | | | | | 
| | | | | | | | | | | | ттәмцоон 
"моч |----- чвтн|----- чвтн| --- | --- |rne-adv|auexeddv|o:c-o:r| --- | --- |-------- euoN| а/я |--------------- £9 
| | | | | | | | | | | | 
| | | | | | | | | | | | резвшттә 
"моп| әзеләрои| әзехәрои| --- | --- |тог Б ος »-α”τὶ --- | --- |-------- euoN | я |--------------- 6S 
| | | | | | | | | | | 
| | | | | | | | | | | | чатчән 
“моп| әзеләрой| әзехәрои| --- | --- | - | --- | < | --- | --- [-------- euoN| g |----яо? ‘DOP '80* 
| | | | | | | | | | | | 
| | | | | | | | | | | | чохпем 
“мол |------ aor| әзәләрои| --- | --- | =| === | «| -=| Soe: تا‎ euoN| а |----ᾱ8Ε ‘ose ‘ase 
| | | | | | | | | | | | 
| | | | | | | | | | | | ποτ 
"мол |----- πδτη|----- чбтн| --- | --- |rne-aoN|a3uexeddv|o τι --- | --- [-------- euoN| а/я |--------------- ος 
| | | | | | | | | | | | 
| | | | | | | | | | | | вәптен 
"мол| әзелхәрои| әзеләрои| --- | --- | - | --- | 079< | --- | --- |-------- euoN| а |-------------- aee 
| | 121 | | _ | | | | | 
| | | ur | πτ | | | 3a | | | | | 
[τους | ποτλον | |тетз | | | | | | | ἀποαδ| 
әзәлопоо| peqeooun| зволу |тезод| -rur| syquon| рити | uadea | 5πηποπ| потаелап | Asuenbezg [οτδοτ | ToquAs deur 
| [тетзчәзов | | | | | | | | |-олрАн| pue әшеп Tros 
uorsoriioo go {SFU | |e»ueprsqns | әтдез хәлем чб | Butrpoora | | 


езер 38473 πο иләочоо V JOU ST әлпзеәҙ әп; 3603 вәзеотрит Алзпә се уо әопәзду 
'3xe3 әчз ur peuTeTdxe әле ,qQuezedde, pue ,'geriq, ,'/3uonboig, SR цопв SUI pue „әтчдез ләзем, PUV „битроотя.) 
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| | 


| | | | | | | | 
| | | | | | | | | | | | зәтшен 
“мол |----- чБтн|----- чБтн| --- | --- |ung-2zdw|auezeddy|o-s-o'e| --- | --- |-------- euoN| 4 |-------------- ВРІ 
| | | | | | | | | | | | 
| | | | | | | | | | | | әттзен 
“Әзеләрой|----- чбтн|----- чБтн| ο | --- |Tne-ason|aaezeddy|o-t-1t+ | --- | --- |-------- әпон| а/ч |-------------- 994. 
| | | | | | | | | | | | 
| | | | | | | | | | | | eouoxqew 
"Aor |----- чБтн|----- чБтн| --- | --- |Жен-хеи|эчәлеййҰ|0"%-075| --- | --- |-------- euoN| о |-------------- LEL 
| | | | | | | | | | | | 
| | | | | | | | | | | | ЧапелцезАем 
`wor| eaezepom|----- чвтн| --- | --- | ---| --- | οθ«- | --- | --- |-------- euon| α |-5ετὲ ‘OBTL 'A8TL 
| | | | | | | | | | | | 
| | | | | | | | | | | | ozuaso 
*aor|----- πδτη|----- uStH|zz-6t| --- |une-300|auezeddy|o°t-T+ | --- | --- |-------- əuoN| a/¥ |-------------- pps 
| | | | | | | | | | | | 
| | | | | | | | | | | | KOTUN 
“мол|----- чбтн|----- u$rH|o£-sz| --- |unc-aon|quezeddy|o°t-1T+ | --- | --- |-------- euoN| а/ч |-------------- 173 
| | | | | | | | | | | | 
| | | | | | | | | | | | әтттлә^Лтәәв 
“әзеләрой|----- чбтн|----- чБтн|<<-о6| --- |wune-aso|auezeddv|o:z-z« | --- | --- |-------- әсон| а/ч |-------------- ors 
| | | | | | | | | | | | 
| | | | | | | | | | | | чәчтеа 
"мот | ----- yStH| әзеләрои| --- | --- | - | --- | υος | --- | --- |-------- euoN| я |------------- ayer 
| | | | | | | | | | | | 
| | | | | | | | | | | | тчертол 
-Αοπ] әзеләрой|----- чбтн| --- | --- [unp-son|quezeddy|o *z| --- | --- |-------- euoN| a |-------------- ог? 
| | | | | | | | | | | | 
| | | | | | | | | | | | терштән 
“мол|----- чбтн| әзехәрон| --- | --- | -| --- | οος| --- | --- |-------- euoN| = |------------- azse 
| | | | | | | | | | | | 
| | | | | | | u | | | | чооштед 
"әзтләрой|----- чБтн|----- чбтн| --- | --- |unec-aom|auexeddv|o- 1| --- | --- | -------- euoN| ә |-------------- отс 
| | | | | | | | | | | | 
| | | | | | | | | | | | urend 
`mor|----- чбтн|----- чвтн| --- | --- |eea-u:e|auezeddv|o:r-z« |  --- | ---  |-------- euoN| а/я |-------------- УРЕ 
| | | | | | | | | | | | 
| | | | | | | | | | | | sseuxn 
мот | ----- чбтн|----- чвтн| --- | --- |oea-uer|quezeddy|o-t-z+ | --- | --- |-------- euoN| a/a |-------------- SEE 
| | | | | | | | | | | | 
| | | | | | | | | | | | qsnqze5ng 
“мол|------ мол |------ мот| --- | --- | - | -- | ot9< | --- | --- ]-------- euoN| я |------------- πζεε 
| | | | | | | | | | | | 
| | | | | | | 24 | | | | шеха 
"мот |----- q5rg| ----- цбтн| --- | --- |une-des|auereddv |o: e| --- | --- |-------- euoN| s |-------------- 96% 
| | | | | | | | | | | | 
| | | | | | | | | | | | Хевчзон 
“мол |------ мол |----- πδτη] --- | --- | -| --- | 09‹ | ---| --- |-------- euon| g |------------- a067 
| | ΓΕ. | | _ | | | | | 
| | | sr] ur | | ІШЕГІН | | | | 
| του” | чотзәе | |тетз | | | | | | | 4пол5| 
әзәлопоо| peaeooun| авол; }|тезод| -F I| sqauox| putz | чайәс | вцачои| uoraezn | Aouenbezd |әтбот | loquáAs deu 
| | reraueaoa | | | | | | | | [-охрАн| pue eweu tros 
потволлоо go ysTu | |әопәртвапв | әтсез хәлем u5TH | Ватроота | | 
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"мот | ------ мот 
| 

"моп|------ мол 
| 
| 

"Aor |------ мот 


*мот| әзеләрои 
| 

"мот | ------ MOT 
| 
| 

"моп|------ Aor | 


"мот| eaezepon| 


| | 
| | 


+әзеләрой|------ мот | 
| | 
“әзеләрой|------ Aor | 
| | 

| | 
“моп|----- чвтн| 

| | 

"мот | ----- чвтн| 

| | 

| | 

*mor | ------ Aor | 

| | 
“әзеләрой|------ Aor | 
| | 

| | 
“моп|------ мол | 

| | 
“моп|------ мот | 

| | 

| | 

| | 
"әзеләрой|----- чбтн| 
| | 

| | 

"мот |----- чвтн| 

| | 

| | 

| τους | 


әзәлопоо| peqroouy| 


| | reraueaoa | 
| soueptsqns 


"аотволхоо go ποτα | 


әзеләрои 


әзехәрои 


әзеләрои 


әзеләрой 


әзеләрои 


әзәләрои 


әзехәрои 


әзеләрой 


әзеләрой 


әзехәрон 


чотзов | 


38033 


u 
тет 
-Tu 


мін 


тг-лоқ | quezeddyw 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|o 
| 
| 
| 
| 
| 
| 
| ч 


0°9< 


079< 


0*9« 


079< 


079< 


079< 


ung-zeH| Juezeddy|o°T-0 
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suauox| чотзелоа 


s3ueumesdrpn 
-язта 
“O€OT 


που ους uoxneM 


--------- тәчітет 


2246,6 


--------- TeuSuvrT 


csse поңпем 


222196 “4496 


---------- вәплен 


--------- тәчбиет 


*Cacve 


---------- вәстен 


100606 'ato6 


:g¿98 


— терштән 


200428 #8108 


------- чвталебтв 


-------- чешттәсб 
HILL “0942 'S9LL 


Ec S3e9TUI OML 


------- ysnqzebngs 


zOS¿LL ‘ASLL 


ysneureSny 
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"мот|------ мол|------ 
| | 
| | 
"моп|----- чБти| әзеләрои 
| 
"моп|----- Sd әзеләрон 
| | 
| | 
| | 
"mort | ----- u5rH| ----- 
| | 
| | 
-Δοπ|------ мот |------ 
| | 
| | 
| | 
"моп|----- b BAN 
| 
*e3vexepog|----- ЧБҮН|----- 


*мот| әзеләрон| әзехәрои 


| | 
| | 


"әзеләрой | ----- чбтн|----- чбтн 


-мот| әзеләрод| әзехәрои 


| | | | | | | 
aot] --- | --- | --- | --- |99| --- | --- |-------- euon| v |------ взәтпі OML 
| | | | | | | | | | -πβεζτ 
| | | | | | | | | | 
| --- |---| ---] --- | os| ---) --- |-------- euon| g |--------- терштән 
| | | | | | | | | | 
н| --- |---| ---| -- | os<1 ---| === |--а«--<- euoN| Яя |---------- puouss 
| | | | | | | | | | εζαεεζτ 
| | | | | | | | | | 
| | | | | | | | | | exver65z 
τε] --- | --- [rne-320|3uezedav|o tl --- | --- |-------- euon| g |------------- 0071 
| | | | | | | | | | 
| | | | | | | | | | qenqze5ng 
o1| --- | --- | -| -- | οος | --- | --- |-------- euoN| €g |----------- πζοττ 
| | | | | | | | | | “әсетт 'HtSTT 
| | | | | | | | | | 
| | | | | | | | | | Хтхәшен 
--- | === ыы ааа m === | === | -------- = 2 | ------------- 1444 
тн| --- | --- азы in ы ке ----- зәтлая| тепотвеооо| ә | --------- әлпошет 
| | | | | 
"| --- | --- | une -320| --- |ο’9-6-εἰ[ατο-χομ|----- gerzg| τεποτενοσο| я |----- ---әтерітед 
| | | | | | | | | | 2BPTT 
| | | | | | | | | | 
H| --- | --- pee аа d ü ο ----- шін шағы ә | --------- әлпошет 
| | | | | | 
x| --- | --- | ne-320 | --- |0:9-6-с|ппг-лей|----- зәтшя|----зчәпһәлд| я |-------- әтерттей 
| | | | | | | | | | 
| | | | | | | `5uot | | | 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


(An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series) 


Soil name 


Family or higher taxonomic class 


Auganaush----------------- 
Barnes-------------------- 
Beltrami------------------ 
Cathro-------------------- 
Colvin-------------------- 


Graycalm------------------ 
Grimstad------------------ 


Langhei------------------- 
Mahkonce------------------ 


Naytahwaush--------------- 
Nebish-------------------- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Gonvick------------------- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Fine, mixed, frigid Mollic Ochraqualfs 

Fine-loamy, mixed Udic Haploborolls 

Fine-loamy, mixed Aquic Eutroboralfs 

Loamy, mixed, euic Terric Borosaprists 

Fine-silty, frigid Typic Calciaquolls 

Fine-loamy, mixed Pachic Udic Haploborolls 

Fine-loamy, mixed, frigid Mollic Ochraqualfs 
Coarse-loamy, mixed, frigid Mollic Ochraqualfs 
Coarse-loamy, mixed Udorthentic Haploborolls 

Fine-loamy, mixed (calcareous), frigid Mollic Udifluvents 
Fine-loamy, mixed, frigid Typic Haplaquolls 

Sandy over loamy, mixed Aquic Haploborolls 

Coarse-loamy, mixed, nonacid, frigid Mollic Fluvaquents 
Coarse-loamy, frigid Aeric Calciaquolls 

Fine-loamy, mixed Aquic Argiborolls 

Mixed, frigid Argic Udipsamments 

Sandy over loamy, frigid Aeric Calciaquolls 

Fine-loamy, frigid Aeric Calciaquolls 

Fine-loamy, mixed Aquic Haploborolls 

Fine-loamy, mixed, nonacid, frigid Histic Humaquepts 
Coprogenous, euic Limnic Borosaprists 

Coarse-loamy, frigid Typic Calciaquolls 

Coarse-loamy, mixed Udic Haploborolls 

Coarse-loamy, mixed Aquic Eutroboralfs 

Fine-silty, mixed (calcareous), frigid Cumulic Haplaquolls 
Fine-loamy, mixed (calcareous), frigid Typic Udorthents 
Fine, mixed Aquic Eutroboralfs 

Sandy or sandy-skeletal, mixed, euic Terric Borosaprists 
Fine-loamy over sandy or sandy-skeletal, frigid Typic Calciaquolls 
Mixed, frigid Typic Udipsamments 

Fine, montmorillonitic Mollic Eutroboralfs 

Fine-loamy, mixed Typic Eutroboralfs 

Fine-silty, mixed, frigid Cumulic Haplaquolls 
Coarse-loamy, frigid Typic Calciaquolis 

Coarse-silty, mixed Udic Haploborolls 

Sandy, mixed Udorthentic Haploborolls 

Euic Typic Borosaprists 

Fine-loamy, mixed Typic Eutroboralfs 

Coarse-loamy, mixed Typic Eutroboralfs 

Sandy, mixed Udic Haploborolls 

Fine-loamy, mixed, frigid Mollic Ochraqualfs 

Sandy, mixed Psammentic Eutroboralfs 

Udipsamments 

Fine-silty, mixed (calcareous), frigid Mollic Fluvaquents 
Fine-loamy, frigid Typic Calciaquolls 

Fine-loamy, mixed Mollic Eutroboralfs 

Fine-loamy, mixed Aquic Eutroboralfs 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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Each area outlined on this map consists of 
more than one kind of soil The map 15 thus 
meant tor general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL LEGEND* 


HAMERLY-VALLERS association 

BARNES-LANGHEI! association 
HEDMAN-FRAM-HEIMDAL association 
WAUKON-LANGHEI-FLOM association 
NAYTAHWAUSH-MAHKONCE-AUGANAUSH association 
NEBISH-BELTRAMI association 
SUGARBUSH-GRAYCALM association 


19 5 8 


SNELLMAN-SUGARBUSH association 


“The units on this legend are described in the text under the 
heading “General Soil Map Units.” 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SOIL LEGEND 


Map symbols consist of numbers or a combination of numbers and a letter. The initial 
numbers represent the kind of soil. A capital letter following these numbers indicates the 
class of slope. Symbols without a slope letter are for nearly level soils or miscellaneous 
areas. A final number of 2 following the slope letter indicates that the soil is moderately 


CULTURAL FEATURES WATER FEATURES SPECIAL SYMBOLS FOR 


eroded. 


SYMBOL 


NAME 


Barnes loam, 2 to 6 percent slopes 

Flom silty clay loam 

Waukon loam, 2 to 8 percent slopes 

Waukon loam, 8 to 15 percent slopes 

Waukon loam, 15 to 30 percent slopes 

Nebish loam, 2 to 8 percent slopes 

Nebish loam, 8 to 15 percent slopes 

Nebish loam, 15 to 30 percent slopes 

Grimstad sandy loam 

Rockwell loam 

Wykeham fine sandy loam 

Beltrami loam 

Sverdrup sandy loam, 1 to 6 percent slopes 

Gonvick loam 

Epoufette sandy loam 

Karlstad sandy loam 

Vallers silty clay loam 

Snellman sandy loam, 2 to 8 percent slopes 

Sneilman sandy loam, 8 to 15 percent slopes 

Snellman sandy loam, 15 to 30 percent slopes 

Rothsay silt loam, 1 to 6 percent slopes 

Fram loam 

Sugarbush sandy loam, 1 to 8 percent slopes 

Urness mucky silt loam 

Quam silty clay loam 

Talmoon loam 

Heimdal loam, 2 to 6 percent slopes 

Foldahi sandy loam 

Darnen loam, 2 to 6 percent slopes 

Seelyeville muck 

Markey muck 

Cathro muck 

Naytahwaush loam, 2 to 8 percent slopes 

Naytahwaush loam, 8 to 15 percent slopes 
Naytahwaush loam, 15 to 30 percent slopes 

Mahkonce loam 

Haslie muck 

Hamlet loam 

Colvin silt loam, occasionally flooded 

Auganaush loam 

Sugarbush-Two Inlets complex, 1 to 8 percent slopes 
Sugarbush-Two Inlets complex, 8 to 15 percent slopes 
Snellman-Sugarbush complex, 2 to 8 percent slopes 
Snellman-Sugarbush complex, 8 to 15 percent slopes 
Snellman-Sugarbush complex, 15 to 30 percent slopes 
Heimdal-Esmond complex, 2 to 6 percent slopes 
Heimdal-Esmond complex, 6 to 12 percent slopes, eroded 
Graycalm-Menahga complex, 1 to 8 percent slopes 
Barnes-Langhei complex, 2 to 6 percent slopes 
Barnes-Langhei complex, 6 to 12 percent slopes, eroded 
Langhei-Barnes complex, 12 to 20 percent slopes, eroded 
Waukon-Langhei complex, 2 to 6 percent siopes 
Waukon-Langhei complex, 6 to 12 percent slopes, eroded 
Langhei-Waukon complex, 12 to 20 percent slopes, eroded 
Pits, gravel-Udipsamments complex 

Haslie, Seelyeville, and Cathro soils, ponded 

Hedman loam 

Marysland loam, occasionally flooded 

Hedman-Fram complex 

Fordum, Fairdale, and Lamoure soils, frequently flooded 
Fairdale and Lamoure soils, occasionally flooded 
Hamerly clay loam 

Sugarbush loamy sand, 1 to 8 percent slopes 
Sugarbush loamy sand, 8 to 15 percent slopes 
Sugarbush loamy sand, 15 to 30 percent slopes 
Egglake loam 

Two Inlets-Sugarbush complex, 15 to 30 percent slopes 
Esmond-Heimdal complex, 12 to 20 percent slopes, eroded 
Sandberg sandy loam, 1 to 6 percent slopes 

Hamre muck, ponded 

Seelyeville muck, sloping, seep land 

Hamre muck 

Hamerly-Vallers complex 


BOUNDARIES 
County or parish 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Field sheet matchline and 
neatline 
AD HOC BOUNDARY 
(label) 
Small airport, airfield, park, 
oilfield, 
cemetery, or flood pool 
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STATE COORDINATE TICK 1890000 FEET 


LAND DIVISION CORNER 
(sections and land 
grants) 


ROAD EMBLEM & DESIGNATIONS 


Federal (5) 
Θ 


Lob πὶ 


State 


PITS 


Gravel pit 


DRAINAGE 


Perennial, single 
line 
Intermittent 


Drainage end 


Canals or 
ditches 
Drainage and/or 
irrigation 
LAKES, PONDS AND RESER- 
VOIRS 


Perennial 


MISCELLANEOUS WATER FEA- 
TURES 


Marsh or swamp 


Spring 


Wet spot* 


* Not to be used with poorly and 
very poorly drained soils 


CREDO 


SOIL SURVEY 


SOIL DELINEATIONS AND SYM- 
BOLS 


ESCARPMENTS 


Other than bedrock (14424544444) 
(points down slope) 
SHORT STEEP SLOPE 


MISCELLANEOUS 


Gravelly spot 


Dumps and other similar 
nonsoil areas 


Sandy spot 
Very stony spot 
Organic spot 


Better drained soil in poorly drained area 
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